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an infinite variety of 
@iling designs which can be 
‘laid out, bill-of-materialed 


4 and priced right in the field 


4 y N@ need to send Pitty the factory to be worked up into 
drawings and Bills of Material. You can create your design 


on paper and offices in the U. S. or Canada 
4 will theti@iii@iy bill-of-material and price it for you. 


from standard, in- Week components grids, channels, diffusers, 


louvers, baffles, color filters, etc.,-fully illustrated and described in 
our new catalog. Even an installation kit is provided, including a simple 
crimping tool with which most of the installing can be done. 


The design possibilities are limitless. Diffusers are in various styles, sizes, 
patterns, textures and plastic materials. Color can be obtained through 
inexpensive color filters. Even colored baffles can be used. Wakefield Ceiling ’58 
is spectacular proof that Wakefield is on the march. Watch Wakefield in ’58! 


WAKEFIELD 
CEILING ’58 


OFFICES IN 43 PRINCIPAL CITIES 
IN THE U. S. AND CANADA 


WAKEFIELD 


THE WAKEFIELD COMPANY «+ VERMILION, OHIO 
WAKEFIELD LIGHTING LIMITED * LONDON, ONTARIO 


Catalog describes and il- 
lustrates Wakefield Ceiling 
58 in detail and lists dis- 


trict in U.S. and 
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WHICH ONE OF THESE BULLETINS OFFERED BY THE 
WORLD’S LARGEST EXCLUSIVE BALLAST 
MANUFACTURER IS MOST HELPFUL TO YOU? 
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Visa-Volt labelling is an exclu- 
sive Advance color coding for in- 


stant positive Fluorescent Lamp 
Ballast voltage identification. 


Advan-guard, another 
Advance exclusive, is an 
Internal Thermally ac- 
tuated protective device 
that adds years to Bal- 
last life. 


SEND FOR 
ONE OR ALL. 


Individual packaging of Fluorescent Lamp 
Ballasts was introduced by Advance. These 
convenient cartons have an end label for 
instant identification, eliminate stocking 
problems and assure factory-fresh mer- 
chandise. 


ADVANCE TRANSFORMER CO. 
2950 No. Western Ave. 
Chicago 18, Illinois 
Circle numbers for Bulletins of your choice. 
1 2 3 4 5 6 7 8 


Nome___ 
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7950 NO WESTERN ave CHICAGO USA 


City __Zone_____ State. 
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TESTS OF FLUORESCENT LAMP BALLAS 
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Application Check -List 
for Crouse-Hinds Floodlighting 


SPORTS: Stadio Ball Parks © Swimming Pools (In- 
door & Outdoor) © Gymnasiums © All Summer & 


Water Sports (Indoor & Outdoor Incandescent or Mercury Vapor...you can get a 


| CROUSE-HINDS Floodlight 
for every possible application 


Fronts & Entrances © Pork, Playground & Cemetery 
Entrances & Interiors 
Name your floodlighting need — for construction, emergency, utility, 
traffic, display, decoration, sports, underwater, or hazardous-area 
use. Crouse-Hinds can supply floodlights designed specifically for 
each application. 


BUSINESS: Shopping Areos ® Drive-ins, Outdoor 
Theaters Building Fronts & Entrances Recrection 
Porks © Gos Stations 


AIRPORT: Ramps Boarding & Loading Street & 
Rood Approaches to Airport © Markers & Beacons 
Emergency Portables 


CONSTRUCTION: Roods & Streets © Doms, Seawoys 
& Piers © Detours * Buildings © Reconstruction of 
Disaster Arecs 


Freight Yords © Weigh Stations © Docks & Piers © 
Staging Areas © Production Work Areas 


TRAFFIC: Tunnels Vieducts © Bridges Under- 
posses © Walks © Public Squores, Thruway Inter- 
chonges & Rest Areas © Cloverieats © Parking Areas 


A quick scanning of the widely varied es included in the 
Check-List at left proves again that floodlights often provide better 


light from few source points at less cost than conventional lighting. 
UNDER WATER: Swimming Pools (indoor & Outdoor) 
® Marine Life Disploys © Municipal Gorden Pools © 
Aquariums © Divers’ Portable Units 


For the broadest experience and skill in every conceivable situation 
where floodlighting may be of use . . . call on Crouse-Hinds. Our 
field engineers will gladly assist with your planning. Just call your 
Crouse-Hinds distributor, or the nearest sales office or representative 


listed below. 
4 


Send us a brief description of your lighting / ae 
problem, or an indication of the floodlight types . 3 


HAZARDOUS: Explosion-Proof Lighting for Petro- 
leum Refineries © Chemical Plants ® Explosive Plants © 
Service Stations 


SPECIAL PURPOSE: Plont Protection (Floodlighting 
for Safety) © Estate Lighting ® Portable Floodlighting 
for Porades, Bandstands, etc 


in which you are interested. We will send 
literature —— product information ap- 
plying to your problem by return mail. 


CROUSE-HINDS company 


Main Office and Factory: Syracuse, N. Y. 
Crouse-Hinds Company of Canada, Lid., Toronto, Ont. 
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\ DISTRIBUTORS 
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Foresight is a habit 


with Curtis... 
Visioneers in planned lighting 


Curtis SKY-LUX tiuorescent luminaires bring out the natural brilliance of displays 
in the China department, Dayton’s Southdale Regional Shopping Center, Minne- 
Minn. Architect Victor Gruen & Associates. 


High-level illumination in modern low-ceiling design 
achieved with Sky-Lux Luminaires 


The evolution in modern building methods challenges the skill, originality 
and versatility of product manufacturers as well as designers and engineers. 
- and Surtace Mounte ‘Ss Anticipating the trend to low-ceiling structural design in today’s commer- 
SKY-LUX With CurtiCell cial interiors, Curtis visioneers meet the demand for large area fluorescent 
lighting that combines overhead beauty with properly diffused general 
illumination. Curtis sky-LUx luminaires complement all the esthetic 
qualities of modern architectural form ... provide controlied high-level 
illumination void of objectionable shadows. Curtis can supply many types 
of bottom enclosures in many sizes of large area fluorescent luminaires, 
either recessed or surface mounted. Write today for complete information 
about Curtis sky-Lux. Curtis Lighting, Inc., 6135 
W. 65th St., Chicago 38, Illinois. In Canada: 
195 Wicksteed Ave., Toronto 17, Canada. 


CURTIS 


Visioneers in Planned Lighting® 
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“ 4 
. 
‘x Recessed SRY-LUK 
5A 


@ 2 or 4 lamp units, only 3'2" deep 
®@ Hinged one-piece enclosures 

® Regular or translucent sides 

®@ For 48” rapid start lamps 


ALBA-LITE GLASS ONE-PIECE PLASTIC LOUVER 


Especially suitable for modern low ceil- 
ings, the 60th Anniversary Series em- 
bodies simplicity in design, glare-free 
visual comfort and efficient light utiliza- 
tion. This versatile series offers unique 
advantages to cost-conscious contractors. 


FLAT PLEXIGLAS PANEL 


ONLY TWO BASIC PARTS TO INSTALL 


LOW BRIGHTNESS LENS DISHED PLASTIC 


1. Compact Chassis 
One-Piece Enclosure 


TRANSLUCENT SIDES 


The lightweight chassis is easy to handle. Hinged en- _ 
closure is furnished ready for installation... no small 
parts to assemble. 


REGULAR SIDES 


Garden City Plating and Manutacturing Company 
2473 Elston Avenue « Chicago 47, Illinois 


In New York City—48 West 48th Street 
In Los Angeles—Garcy Western Corporation, 3912 Broadway Place 
In Canada:—Garcy of Canada, Ltd., 1244 Dufferin Street, Toronto 
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EXTRULITE CLEAR PLASTIC 
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lighting for... 


SELLING 


As all smart and successful salesmen know, many influences are reflected 
in a customer's decision to make or not to make a purchase. Of these in- 
fluences, lighting is most completely at the command of the merchandiser, 
and its wise and effective handling is one of his most powerful tools. 


Jewelry Store 


Small town or large, competition from shopping 
centers is one major problem shared by all “down- 
town” stores. Levinson’s Jewelry Store in Mount 
Pleasant, Pa., re-modeled to meet this competition, 
as part of a town-wide merchant's campaign to em- 
phasize the fact that they can offer all the advan- 
tages of a shopping center plus the local trust and 
good will of home-owned stores. 

Points for consideration in the re-modeling in- 
cluded a bad ceiling condition caused by periodic 
water accidents in the apartment above, and the 
pre-Christmas season during which no jewelry store 
would close 

Luminous ceiling lighting with an integrated 
hanger fixture was selected for several reasons: 

1) the ceiling would completely conceal the 
unattractive fiberboard ceiling, 

2) the mounting channels reinforce the strength 
of the true ceiling, 

(3) by placing the lamps on 18-inch centers on 
the hanger fixture it was possible to keep the cavity 
to a 12-inch depth and the room ceiling a height of 
9 feet, 

4) 75 footcandles maintained general illumina- 
tion is provided. 

Strips of vinyl plastic, three feet wide, are rolled 
in on double “U” channel tracks suspended from 
the lighting fixture channels. Over the front edge 
of the display eases, an additional 100 footeandles 
are provided by 150-watt PAR spots inserted in the 


ceiling tracks, 
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The display cases and wall cases are further high- 
lighted by fluorescent strip which supplies 40 foot- 
candles. 

Finishes and reflectances are: wall above and be- 
REF; wall cases and 
RF; rear 


tween cases, light blue, 50% 
display cases, natural birch wood, 40% 
wall, medium red, 40% RF. 

This installation, by John W. Arblaster, West 
Penn Power Co., Connellsville, Pa., was entered in 
the Pittsburgh Section’s contest for MMILJ. 
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Automobile Showroom 


One good thing leads to another, and good sales 
Automobile Ltee. 
creased business that this Quebec auto showroom 


efforts at Giguere led to such in- 
was forced to expand. This, in turn, led to the in- 
corporation of good lighting as a further selling 
technique, pointing to further increases in business. 

This was not accomplished without some convine- 
ing, but all concerned finally agreed on the plan 
suggested by the lighting engineer. Dimensions of 
the 
feet wide, one leg being 84 feet and the other 55. 
Ceiling height is 134 feet 


ceiling is white, 


shaped showroom are 139 feet long by 21 


Outer walls are of glass 
in aluminum frames: and floor is 


of light pink terrazzo with black designs. Upper 
part of the inside walls is bright yellow, the lower 
part red brick and glass windows; doors and win- 
dow frames are natural oak finish. 

The suggested plan for general lighting in this 
modern building called for 15 recessed troffers with 
Alzak aluminum shields, each containing two 73- 
watt T12 slimline lamps. These are spaced on eight- 


foot centers down the legs of the “L.” centered be- 
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corner 


tween the inner and outer walls. At the 
angle, a 4-foot-square recessed unit, with acrylic 


plastic shielding, uses eight 40-watt lamps. 

Along the inner wall, 16 recessed downlights, 
with 150-watt reflector flood lamps and controlling 
lenses, are mounted on eight-foot centers half-way 
between troffer centers. Two similar units are in an 
“office” area at the corner, where prospective Buick 
owners sign on the line. 

Accents and highlights are supplied by a total of 
39 recessed 150-watt adjustable spots which are 


mounted. on four-foot centers, along the entire 


length of the outer wall. A simple form of decora- 
tion is produced by indirect lighting from 15 wall 
plaques. 

Illumination levels vary from 40 to 80 foot- 
candles. 

Installation, which won first prize in the Quebee 
Chapter’s My Most Interesting Lighting Job con- 
test, is by George A. Watters, Quebee Power Co., 
Quebee. Architect for the building was Maurice 
Mainguy. 


ILLUMINATING ENGINEERING 


— 
4 
| 
— 
170 


Rug Display 


Meelan’s Oriental Rug and Interior Decorators 
Display Room in Williamsport, Pa., is only leased 
by the merchandiser. This business angle presented 
a lighting problem in that, while the decorator 
wanted a custom job for displaying his rugs, the 
building owner requested a design flexible enough 
to adapt to many types of businesses, should there 
be a future change of tenant. 

The decorator also wanted a lighting design 
which would reflect well on his professional reputa- 
tion, and a system which would provide good color 
rendition for his fabrics. 

The building is long and narrow — 19 feet wide 
by 90 feet long, with wall lines and symmetry 
broken by offsets, structural beams, a prominent 
and ugly stairway which had to remain, and the 
usual plumbing. The inadequate lighting system 
was from a skylight and nine enclosing globes sus- 
pended from the 12-foot high metal ceiling. 

The first decision made was to treat the ceiling as 
two areas, breaking the apparent length of the 
room. A luminous ceiling 19 feet wide by 39 feet 
long was used in the front section of the store, with 
channel support rails running laterally. This ar- 
‘angement also increases the apparent width of the 
area. 

A still further benefit from this arrangement is 
in the maintenance. The single-lamp fluorescent 
units are mounted in the same direction as the 
support rails, so that for re-lamping only a small 
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portion of the vinyl plastic ceiling must be rolled 
back. The 12-foot-high metal ceiling was painted 
flat white and 27 eight-foot and 4 four-foot single- 
lamp fluorescent units are surface mounted on it. 
Height of the plastic ceiling had to be at least 10 
feet to accommodate full length rug and drapery 
displays. Slide grip hangers were mounted directly 
to the fluorescent units and were wire-suspended 
to leveling harrgers on the support channels and 
lowered to the 10-foot ceiling height. 

Accent lighting in this area is by channel spots 
incorporated into the painted perforated hardboard 
strips, which not only give added support to the 
ceiling, but also add a sparkling effect with light 
from the plenum glinting through the perforations. 
These spots can be shifted along the channel sup- 
port rails to any position in the ceiling with little 
loss of plastic, so as the type of business might 
change, the ceiling can vary with it. 

Although decorators sometimes insist on a color 
of light matching daylight, they can be convinced 
that fabrics will be viewed in the home under arti- 
ficial illumination, and the warm white fluorescent 
combined with incandescent provides good color 
rendition. Illumination level under the luminous 
ceiling is 50 footeandles maintained. 

A higher level of 85 footeandles is provided in 
the rear of the store to draw attention to the back 
wall displays and to attract customers to the rear 
area. A dropped acoustical ceiling was designed to 
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give the 10-foot ceiling height and to de-emphasize visible in the photograph, on the large rug display 

the stairway housings have subsequently been eliminated by 
A total of 24 three-lamp recessed troffers with proper aiming of accent lighting. 

low-brightness lens are mounted on six-foot centers This installation won second prize for J. W. Mae 

with matching floods installed at the ends of the Millen, Pennsylvania Power & Light Co., Williams 

troffer rows. Adjustable spots are added between port, Pa. in the Eastern Pennsylvania Section’s 

troffers for special feature displays. Highlights, contest for MMIL. 


The first “selling” job at the Motroni-Heard Lumber Co., 
Woodland, Calif.. was that of illuminating engineering. The 
lighting engineer had to convince the owners that they did 
not want a rustic low-reflectance finish on a ceiling which sloped 
from 12-foot minimum to 15-foot maximum in the 31-foot width 
of the hardware sales area. 

Once the owners agreed to have the ceiling and 2 x 10-inch 

Hardware Sales beams painted a flat white, calculations were made, using the 
L.E.S. Zonal Method, for lighting levels with various types ot 
lighting systems 

On the basis of these calculations, the owners selected an in 
direct system using one row of five 2-lamp fixtures on 35-inch 
hangers, and one row of the same on 48-inch hangers. Thes: 
units Operate on 800 ma ballasts. 

Results were levels of 80 footcandles directly below the fixtures 
and 55 footcandles between rows. 

A similar installation in an adjoining paint shop provides 7| 
to 120 footcandles. 

Installation by Charles A. Dean, Pacific Gas and Electric Co 
Sacramento, Calif. won third prize in the Mother Lode Chapter’s 


My Most Interesting Lighting Job Contest. 


aA 


Lighting for Selling ILLUMINATING ENGINEERING 


— 
= 
= 
= 
172 


Women’s Specialty Shop 


One problem common to many 
stores, that of “bowling alley” ap 
pearance, was encountered at the 


Outlet Millinery in’ Bridgeport, 


Conn. Dimensions are 22 feet wide 
by 145 feet long. To mitigate this 


condition, the design approach in 


lighting incorporated the illumina- 
tion of areas as an integral part of 


the overall design: to illuminate, 


decorate and delineate the various 
sales departments, 

Four distinct areas evolved, following this ap 
proach, making four departments, individual in 


appearance as well as merchandise. A fifth area, 


that of perimeter lighting of wall displays inte- 
grates the whole in a continuous line. 

Area 1 Show windows. Adjustable recessed 
spots provide approximately 75 footcandles. Ceil- 
ing is robin’s egg blue; walls are of white brick and 
warm gray plywood panels; floor is carpeted in 
warm gray. 

Area 2 — Entrance and first quarter of the store. 
Handbags and other accessories are displaved in 
this department, which has a 9-foot 6-inch high 
plaster ceiling. Recessed floods supply approx!- 
mately 50 footcandles, and showeases are lighted 
by overhead recessed spots. Ceiling in this area is 
also robin’s egg blue, walls are warm gray, floor is 
an off-white terrazzo 

Area 3— Center of store. Ceiling height is 12 
feet in this department. General lighting is by 2- 
foot square recessed units with plastic shields, using 
standard white fluorescent lamps. Recessed spots 
give sharpness to floor displays and showeases. Illu 
mination level is 60 footcandles. 

Side walls are a light gray, and curtain walls 
above are 4-foot wide panels in alternating shades 
of flame, deep green, pink, white and robin’s egg 
blue. Ceiling is white acoustical tile and the floor is 
the same as that in the front sales area. 

Area 4— Rear of store. Here, a luminous ceiling 
is mounted 10 feet from the floor, with cool white 
fluorescent lighting to encourage eye, and customer 
movement to the rear. The forward half of the de- 
partment has pendant-mounted, perforated brass 
hooded floodlamps hung from opaque panels in the 
ceiling. An elaborate chandelier, also pendant- 
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mounted from an opaque panel, is centered in the 
back half of the section. This area has approx}- 


mately 65 footeandles, 

Colors in the luminous ceiling area help to set it 
off as a separate department. Side walls are off- 
white, with curtain walls above in a cocoa brown 
wallpaper, with overprint of metallic gold. Fix- 
tures are cocoa brown and off-white and the floor is 
covered with blue-green carpeting. A sub-section, 
also under the luminous ceiling, houses a founda- 
tion department on one side, and a hat bar on the 
other. Foundation department walls are in vertical 
stripes of dusty pink and white, with white show- 
cases and dusty pink panels. The millinery bar has 
white counters set against a curved wall covered in 
an off-white fabrie with metallie gold thread. 

Accents of polished brass and natural walnut are 
used throughout the store. 

Perimeter lighting, using deluxe cool white fluo- 
rescent strips mounted in open-top coves 30 inches 
out from the wall, runs from the entrance area 
through to the luminous ceiling area in the rear. 
Curtain walls above the shelving and hanging have 
plastic grid ceilings lighted by deluxe cool white 
strip to backlight the merehandise. Vertical warm 
white fluorescent strips behind wall mirrors in the 
rear quarter of the store wash the walls with light. 
Lighting level averages 50 footcandles. The perime- 
ter lighting technique integrates the various de- 
partments without detracting from their individual 
appearance, and moves the customer’s glance, at 
merchandise level, to the rear of the store. 

This installation was the entry of Bernard S. 
Vinick, of Bernard Vinick Associates, Hartford, 
Conn., in the Connecticut Section’s contest for My 
Most Interesting Lighting Job. 
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p= QUESTION of discomfort glare is of 
great interest to the illuminating engineer. Light- 
ing design for interior lighting applications has 
long been concerned with visual comfort and the 
avoidance of discomfort glare. In the last few 
years, also, it has been growing in importance in 
the eonsideration of engineers engaged in street 
and highway lighting. 

Various techniques have been used by past re- 
The BCD 
eriterion as developed by Luckiesh and Guth' (the 


searchers to study the glare problem. 


borderline between visual comfort and discomfort) 
has been used in previous research work done at 
Case Institute of Technology and is the visual sen- 
sation rating used in this study. Putnam and 
Faucett? considered light sources of different visual 
sizes applicable to street lighting conditions when 
viewed on the horizontal line of sight against low 
brightness backgrounds. A further study of the 
same problem was carried on by Putnam and Gill- 
more® for sources above the horizontal line of sight 
and with a background brightness of 0.01 foot- 
lambert. This present investigation continues the 
of how the borderline 


comfort discomfort 


researches with studies 


brightnesses between and 
change with angle above the horizontal for varying 
background brightnesses (adaptation levels), source 
sizes, and for different combinations of multiple 
sources, The glare sources used are the same visual 
sizes as typical street lighting luminaires and the 
adaptation brightnesses are typical of the surround 
brightnesses encountered in street lighting applica- 
tions at night. 

The present investigation consisted of four parts. 
First the observers made BCD measurements of a 
circular source alone on the line of vision in order 
to tie in the results of this group of observers with 
those of previous investigations.2.* Then a study 
was made of the BCD brightness of a single source 
above the line of vision for background bright- 
nesses of from 0.001 to 1.0 footlambert. The third 
part consisted of studies of simulated incandescent 


A paper presented at the National Technical Conference of the 
Illuminating Engineering Society, September 9-13, 1957, Atlanta, 
Ga. AvTHORS: Case Institute of Technology, Cleveland, Ohio. Ac- 
cepted by the Papers Committee as a Transaction of the I1.E.S 
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Discomfort Glare at Low Adaptation Levels 
Part IIl-Multiple Sources 


By RUSSELL C. PUTNAM and KEITH D. BOWER 


vels—Putnam-Bower 


and fluorescent sources at ten, twenty, and thirty 
degrees above the horizontal line of sight, the simu- 
lated fluorescent readings being taken for a range 
of background brightness also of from 0.001 to 1.0 
footlambert. Finally, the simulated incandescent 
and fluorescent sources were combined to get the 
effect of multiple sources. All observations were 
taken with a background brightness of 0.1 footlam- 
bert except where otherwise noted. 

More than three thousand evaluations were taken 
by fourteen observers during this investigation. 
The age of the observers ranged from nineteen to 
sixty-five years. Each observer repeated a similar 
situation at least twice and frequent checks were 
made on each person. All observers were asked to 
evaluate sensations without any knowledge of what 


the results were or how they compared with others. 


Experimental Apparatus 

A large hemisphere approximately two meters in 
diameter was used as in previous investigations to 
give a background of easily controlled brightness 
over the entire visual field. The glare sources were 
placed in this hemisphere at the correct angles and 
The 
evenly controlled brightness on the interior of the 
hemisphere was caused by a centrally located 
source which was shielded from the observer. The 
headrest located the position of the observer so 
that his horizontal line of sight was fixed on the 
circular glare source at the middle of the hemi- 
sphere (Fig. 1). A flashing cycle of twenty seconds 
was employed similar to that used in previous dis- 
comfort glare studies. When the comparison tests 
were run, the comparison source was always on the 
line of vision and exposed alternately with the 
sources above the direct line of vision. The first 
three consecutive flashes were one second in dura- 
tion and were separated by one second off periods. 
After the third flash a five-second off period fol- 
lowed. The next consecutive flash interval began 
by interchanging the order of the two sources. 
Otherwise the remaining half of the twenty-second 
eyele remained the same as the first. This flashing 
sequence was chosen because the momentary expo- 


sizes for a given position of the observer. 
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Figure 1. View of hemisphere simulating a field of 
uniform background, showing glare sources and head- 
rest position. 


sure keeps the observer's eve adaptation at a level 
more nearly equal to that of the background bright- 
ness and also because it is easier for an observer to 
evaluate a sensation of brightness from a short 
exposure than it is to judge the same sensation 
when prolonged. The light sources were held at a 
low standby brightness which matched that of the 
background during the off periods. 


Experimental Procedure 

At first each observer was placed in a uniform 
background environment of 0.1 footlambert. After 
adapting to this level he was asked to set a source 
subtending a solid angle of 0.0001 steradians at a 
brightness which he considered to be at the border- 
line between comfort and discomfort. This served 
to acquaint the observer with the evaluations which 
follow throughout the rest of the experiment, and 
establish an average (geometric) BCD value for 
this group of observers. The order in taking each 
set of readings was varied continuously so as to 
eliminate suggestive influences. The method of re- 
peating the readings for each observer on subse- 
quent days and averaging the results correspond to 
that used in the previous BCD researches. 

The observers were now asked to compare a sen- 
sation from a source above the line of vision to the 
sensation produced by the comparison source on 
the line of vision. They were instructed to match 
sensations produced by the light source seven and 
one-half degrees above the line of vision to the sen- 
sation from the source they were looking at directly. 

30th sources were the same size (circular solid 
angle = 0.0001 steradian) and the comparison 
brightness was set for the BCD of these observers 
as obtained previously. As the readings continued 
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the comparison data were taken with the test source 
moved to angles of fifteen degrees, twenty degrees, 
and thirty degrees in the field of vision above the 
horizontal line of sight. This gave the average 
BCD brightnesses for off the line of vision sources 
evaluated by these fourteen people for a_back- 
ground brightness of 0.1 footlambert. Later six 
observers were chosen, whose averages were very 
close to the average of all fourteen, for readings 
under adaptation levels of 0.001, 0.01, and 1.0 foot- 
lambert. 
During the next series of tests the observers were 
asked to match the visual sensations of sources of 
different size. The size and brightness of the hori- 
zontal comparison glare source was kept the same 
as in previous tests. At first the glare source was 
placed at ten degrees above the horizontal axis and 
its size was computed from the actual size of a typi- 
cal incandescent or mercury street lighting unit 
(one hundred square inches) mounted at a typical 
height (thirty feet). The visual size of this glare 
source in steradians was determined to be 0.000032 
steradian. This value corresponded to a unit ap- 
proximately one hundred and forty-four feet ahead 
and twenty-five feet above the driver’s eyes. The 
observer varied the intensity of the test glare 
source above the line of vision until he matched 
BCD sensations in the same manner as described 
previously. Other glare sources simulated the same 
units at a twenty-degree elevation approximately 
seventy feet distant (0.00013 steradian), and a 
thirty-degree elevation at forty-four feet (0.00027 
steradian) (Figs. 2 and 3). In like manner, simu- 
lated fluorescent sources were made for the same 
angles and distances. Their horizontal dimensions 
at each position were five times the diameters of the 
circular sources and their vertical dimensions were 
the same as these diameters (Figs. 3 and 4). The 
BCD brightnesses of these sources were determined 
by matching sensations with the comparison source. 

The geometric averages of these BCD readings 
were then computed. The brightnesses of the simu- 
lated glare sources were then set to these values. 
The sensation of various combinations of two or 
three sources exposed simultaneously was matched 
to that of the comparison source. Here the observer 
varied the brightness of the comparison source be- 
cause the glare sources above the horizontal were set 
at different brightnesses. The flashing sequence was 
identical with that of the other comparison tests 
except that either two or three test sources were 
flashed simultaneously and alternately with the 
comparison source. When the observer thought 
that he had a match of sensations he would report 
to the experimenter and thus establish the bright- 
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Figure 2. (Left) 


Multiple simulated incandescent glare sources as seen in the hemisphere. 


Figure 3. (Center) Diagram showing relationship between sizes of simulated fluorescent and incandescent sources. 
Figure 4. (Right) Multiple simulated fluorescent glare sources as seen in the hemisphere. 


ness sensation caused by the addition of multiple 
sources above his point of visual fixation. The ex- 
perimenter recorded this brightness reading and 
since it was the brightness of the comparison 
source of which the BCD was already known, the 
ratio of any combined source sensation to the BCD 
was just the ratio of the reported brightness of this 
comparison source to its average BCD value of one 
hundred and sixty footlamberts. 

At the conclusion of the above series of tests, the 
observers were brought back into the laboratory to 
do a check run on the first series of evaluations that 
originally determined their average BCD. It was 
found that their estimations of the particular sen 
sation rating changed only very slightly (about five 
per cent for the group average) over a prolonged 


period of about five months 


Results of Investigation 

The results of the BCD evaluations for this 
group of observers shows that they are more sensi- 
tive to initial glare than the other two groups 
which have participated in similar Case researches. 
The present group has a much wider range in indi- 
vidual evaluations, varving from & to 1420 foot- 
lamberts, with a geometric BCD average of 160 
footlamberts. The variation among individuals is 
not unusual because of the many psychological and 
physiological factors which influence the subjective 


appraisal of such bright areas.*. However, ohe low 


value of 8 footlamberts and the high value of 1420 
These 


results are extraordinary, but the observers giving 


footlamberts do give cause for speculation. 
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several 


checked 
times in different ways, and their evaluations have 


them have been independently 
never been found to change significantly. In the 
other parts of the investigation all observers, in- 
cluding these extremes, followed similar trends. 
The interest of this investigation is centered on the 
trends of observers’ evaluations, rather than on the 
individual’s evaluation of BCD. It is also con- 
cerned with the observers’ consistency within them- 
selves. In this regard, their individual estimations 
are found to vary considerably ; however, the group 


An indi- 


cation of this is given by comparing the observers’ 


trends are the same throughout each test 


first set of BCD evaluations to a similar set made 
after a five-month interval. With a background of 
0.1 footlambert and a 0.0001 
source placed on the line of vision, the two geo- 


steradian circular 


metric averages are respectively 160 footlamberts 
and 168 footlamberts. An increase in BCD ap- 
praisal of only five per cent is noted. Also, the indi- 
vidual trends indicated throughout the experimen- 
tal work Each ob- 


server's trend is similar to the group’s, and, there- 


never change significantly. 


fore, the slopes of the curves can be considered 
characteristic of the trends of a large population. 
The four curves in Fig. 5 show that the BCD 
brightness of a source must be increased as its angle 
above the direct line of vision is raised. The curves 
for background brightness of 1.0 footlambert and 
0.1 footlambert show trends similar to those devel- 
oped by Luckiesh and Guth! for a background level 
of ten footlamberts, and also to that of Pether- 


bridge and Hopkinson.’ The two curves which indi- 
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Figure 5. The relationship between the BCD bright- 
nesses of a source, subtending a solid angle of 0.0001 
steradian, and the angle above the horizontal line of 
sight for fevr different background brightnesses (F). 
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Figure 6. The relationship between the BCD bright- 


nesses of simulated incandescent street lighting sources 

and the angle above the horizontal line of sight for a 

background brightness of 0.1 footlambert. The visual 

sizes of sources at 10°, 20°, and 30° are respectively 

0.000032 steradian, 0.00013 steradian, and 0.00027 
steradian. 
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Figure 7. The relationship between the BCD bright- 
nesses of simulated fluorescent street lighting sources 
and the angle above the horizontal line of sight for four 
different background brightnesses (F). The comparison 
of the visual sizes of three glare sources with those of 
Fig. 6 is shown in Fig. 3. 


cate BCD brightness variation under respective 
footlambert and 0.001 


footlambert, show linear variations as the angle is 


adaptation levels of 0.01 


varied, these changes corresponding closely to the 
curves published by Putnam and Gillmore:® The 
four curves indicate a transformation from linear 


to exponential 
raised from 0.01 footlambert to 0.1 footlambert. An 


variation as the background is 
explanation for this abrupt change might be found 
in the literature of the structure and psychology of 
the eye.* It is speculated that the respective re 
sponse and sensitivity characteristics of the rods 
and cones in the retina change radically at about 
this level. 

In a practical street lighting condition, the visual 


size of luminaire increases along with the vertical 


angle as the distance from the driver decreases. 
Figs. 6 and 7 give the results of such a study. For 
each condition of source type and background 
brightness, it is interesting to note that in every 
case the BCD brightnesses at twenty and thirty 


degrees are approximately the same. At ten de- 
In the Illuminating Engineering Society's literature, it is generally 


agreed that a transition between rod and cone vision occurs in the 
range of 0.1 footlambert and 0.001 footlambert 
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TABLE I. 


Incandescent 
Average 


Fluorescent 


Average Per Cent 


525 ft-L 
360 ft-L 
370 ft-L 


grees, however, there is a decided increase in BCD 
brightness over the BCD brightness at twenty de- 
grees, the increase getting smaller with the lower 
background brightness conditions. This agrees with 
the results of calculations made by another re- 
searcher computed from the basic BCD data ap- 
plied to backgrounds with higher adaptation levels 
than used in the present research.® 

There is a very close correlation between the 
BCD brightnesses of the simulated incandescent- 
mercury sources and the fluorescent sources taken 
at the same background brightness (0.1 footlam- 
bert): the fluorescent source giving readings from 
32 to 34 per cent of the simulated incandescent- 
Table I 

In considering a realistic street lighting situa- 
tion, the combined sensation from multiple sources 
must be taken into account. Table II gives the 
sensation brightnesses of the comparison source on 
the line of vision when matched to the sensation 
from various combinations of glare sources above 
the direct line of vision. This is illustrated by the 
eurves in Figs. 8 through 12 which indicate that 
the combined source sensation brightness increases 
nearly linearly with the number of sources added. 
A pronounced departure from direct additivity, 
however, is especially noted when the two sources 
are both located near the periphery of the ob- 
server’s visual field (at 20 and 30 degrees). This 
result was noticed by each observer, and the read- 
ings were spread out over a long period of time so 


mercury in every case 


TABLE Il. 


Fluorescent 
Average 


Incandescent 

Vertical Angle Average 
Background F 0.001 ft-L 

10 20 

10° - 30° 

20° - 30 

10° - 20° - 30° 
Background F = 0.01 ft-I 

10° - 20 124 ft 

10° - 30 125 ft 

20 20 160 ft 

10° - 20 - 182 ft 
Background 

10 20 312 4 325 ft 

10° - 30 $27 326 ft 

20° - 30° 197 391 ft 

10° - 20 3 481 ft 
Background F 

10° - 20° 

10° - 30 

20° - 30° 

10° - 20° - 


30.5 ft 
30.0 ft 
35.0 ft 
45.5 ft 
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Figure 8. Incandescent multiple sources. The relation- 

ship between the combined simulated incandescent 

source sensation brightnesses and the number of sources 

located in various combinations at 10°, 20°, and 30° for 
a background brightness of 0.1 footlambert. 


that the departure cannot be attributed to extreme 
influence. The same 
trend is also in sharp evidence from the three 


fluctuations or subjective 


curves produced for the fluorescent sources under 
general adaptation levels of 0.001, 0.01, and 1.0 
footlambert. The direct additivity of the combined 
sensation of sources when one source is at ten de- 
grees is in agreement with previous researches by 
Holladay which were taken under different condi- 
tions of source size and background brightness.” 
The non-additive phenomena that was observed 
when the sources were at twenty and thirty degrees 
is difficult to account for under the present limited 
knowledge of human visual responses. The illumi- 
nating engineer must wait for the physiologist and 
psychologist for an explanation of this phenomena; 
from the results of this investigation he can only 
point out that it exists. 

The era of emphasis upon quality in lighting is 
opening up a new field of endeavor toward comfort 
on the lighted highways at night. Up to the present 
time, most researches have been concerned pri- 
marily with the amount of light necessary to pro- 
vide adequate visibility. However, since World 
War II, the comfort in lighting has been studied 
from various viewpoints. Meaker and Oetting have 
published the visual comfort index (VCI) tables, 
which enable the field engineer to evaluate the 
lighting comfort of a proposed indoor installation. 
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Figure 9. Fluorescent multiple sources. The relation- 
ship between the sensation brightnesses of simulated 
fluorescent street lighting sources and the number of 
sources located in various combinations at 10°, 20°, and 
30° for a background brightness of 1.0 footlambert. 
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Figure 10. Fluorescent multiple sources. Combined 
effect of these simulated street lighting sources, as in 
Fig. 9, with a background brightness of 0.1 footlambert. 
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Figure 11. Fluorescent multiple sources. Combined 

effect of these simulated street lighting sources, as in 

Fig. 9, with a background brightness of 0.01 footlam- 
bert. 
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Figure 12. Fluorescent multiple sources. Combined 

effect of these simulated street lighting sources, as in 

Fig. 9, with a background brightness of 0.001 foot- 
lambert. 
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These tables combine the results obtained from 


BCD researches of Guth, the brightness ratio tech- 


nique, and the glare factor formula.’ They are now 


considered by illuminating engineers, as well as 
fixture manufacturers, as very helpful in establish- 
ing comfortable indoor lighting requirements. 
The concept of comfort in lighting is as basic in 
The VCI 


tables, as now developed, can only be used under 


outdoor as well as indoor applications. 


working illumination levels between 10 and 125 
footcandles,*® and for certain luminaires for indoor 
lighting. For lower level backgrounds, ineluding 
those of outdoor environment, no work on an estab- 
lishment of a similar set of tables has ever been 
attempted. It is hoped, therefore, that results of 
this investigation will contribute to the accumu- 
lated 


based leading toward the establishment of tables 


knowledge on which future work may be 


which will be applicable to street and highway 
lighting, as well as adding to the general under- 
standing of the very complex problem of visual 
comfort at low brightness levels. 
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DISCUSSION 


iuthors are certainly to be compli 
Their 


R. E. Faucet The 
mented for their contribution of these valuable data 
paper will surely serve as one of the major stepping stones 
toward the development of a method whereby the relative 
effectiveness of different street lighting systems can be accu 
rately predicted before actual installation. Several investi 
gators have contributed bits of information in this as well 
as other countries in an effort directed toward this mutual 
objective. It is my opinion that we are now very close to 
evolving a system of measuring and evaluating relative “se« 
ability” of different techniques now used and proposed for 
street lighting purposes 

The authors have derived certain data indicating that th 
BCD value of a simulated fluorescent installation is ap 
proximately 16 that of a simulated ineandeseent or mereury 
installation. It is emphasized, however, that the results were 
Hendersonville, N. ¢ 
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Figure A. Values of BCD for various adaptation bright- 
Source size Q equals 0.0001 Steradian, from 
four investigators: 

(1) Present study 

(2) Caleulated from equation proposed in authors’ 
reference | 

(3) Data taken from authors’ reference 2 

(4) Caleulated from equation proposed by Fowler, 
E. W., and Crouch, C. L., “Glare and Lighting Design,” 
ILLUMINATING ENGINEERING, Vol. XXXVI, pp. 897- 
916, November 1941. (An application of Holladay’s 
Formula.) 


nesses, 


obtained as a strict academic measure of BCD with little 
coordinated regard to actual field conditions involving color, 
average pavement brightness, silhouette conditions, object 
vertical illumination, brightness 


brightness, uniformity 


ratios, and windshield cut-offs. Therefore, the reader is 
cautioned not to jump to conclusions concerning the “see 
ability” provided by a particular system as BCD is only one 
of the variables. It is quite possible that if two different 
systems were simulated (keeping constant all factors listed 
above) and the actual brightnesses, numbers and locations 
of the luminaires permitted to fall where they may, the 
relative BCD would be altogether different. 

The authors state that their group of observers had a 
wide range of BCD response (8 to 1420, with a geometric 
average of 160 footlamberts It is assumed that this re 
sponse was obtained with a souree size of Q 0.0001 ste 
radian on the line of sight as viewed against an adaptation 
brightness of F 0.1 footlambert. The corresponding 
range obtained from another group of observers (Putnam 
and Bowers reference No. 2) was 42 to 2123 with a geo 
metric mean of 268 footlamberts. This much detail of other 
investigations has not been made available to this diseussor, 
so that it is not possible to make this direct comparison 
with other data. However, the tremendous range found 
between different individuals is not unexpected or extraor 


dinary beeause of the many physiologieal and psychological 
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factors which influence subjective appraisals. Therefore, in 
an effort to compare the absolute values obtained in some 
of the more recent studies, this diseussor has plotted one 
set of data checkpoints common to all studies. This is 
shown on the accompanying graph. 

The obviously remarkable thing here is the apparent 
parallelism of the resultant curves. It is therefore suggested 
that perhaps the mean of each set of data obtained from a 
group of individuals could be considered as one observer. 
We would then effectively have four sets of data that could 
be averaged, thereby producing a proposed “standard ob 
server” representative of the average person. One of the 
major objeetions commonly raised to individual studies of 
this type is the lack of a statistically significant number of 
readings. The marriage of several sets of data could go a 
long way toward nullification of these objeetions. 

One example in which the “standard observer” idea has 
been beneficial and widely accepted is the standard spectral 
response curve of the average human eye. Why not also 
evolve a family of standard BCD curves for the average 
human eye? This could provide the luminaire designer with 


practical maximum brightness design criteria, 


CHARLES H. Rex:* We should all feel appreciation for the 
diligence which Professor Putnam and Keith Bower have 
devoted to the task of obtaining data for evaluation of dis 
comfort glare under roadway lighting conditions. Congratu 
lations to the Illuminating Engineering Research Institute 
for supporting, sponsoring, and aiding this research project. 

This work, together with prior studies, has been done with 
the impelling motive of numerically rating the relative com 
fort with which millions of drivers may wse their streets and 
highways at night. These roadways and the autos, trucks, 
and buses which travel over them represent a tremendous 
multi-billion dollar transportation investment by the people. 
Increased night use will enhance the value of this invest 
ment. Roadway lighting will encourage night use. Properly 
applied, such lighting should make night driving safer and 
more pleasant. 

These data are highly significant. When we can rate the 
relative comfort of roadway lighting, we ean produce visi 
bility with the comfort environment which people really 
desire 

One of the recent references to the comfort requirements 
in roadway lighting is contained in a statement by Joseph 
P. Barnett, Assistant Deputy Commissioner for the U. 8 
Bureau of Public Roads. An excerpt quotation is: “The 
return on this investment is made up of several forms of 
henefit to the publie. Intangible benefits are possibly greater 
use of the highway at night, pleasing appearance, and 
greater comfort in driving, although many challenge the last 
benefit.” 

We now have the opportunity of responding to such a 
challenge for the publie benefit with tangible numerical 
ratings for relative comfort under roadway lighting. 

Professor Putnam uses the terms fluorescent and filament 
merely to designate, compare, and answer questions pertain 
ing to the relative discomfort effect of two widely different 
luminaire sizes, under roadway lighting conditions. His 
Table I indicates that for individual luminaires increasing 
the size in length, by about five times, decreases the BCD 
brightness to one-third that of the smaller luminaire. 

This brightness of one-third, in footlamberts, also applies 


to eandles per square inch of projected luminaire area. 


*General Electric Co., Outdoor Lighting Dept., Hendersonville, N. ¢ 
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Since the projected area of the larger luminaire is about five 
times that of the smaller, its total candlepower toward the 
observer can be approximately five-thirds greater, or 60 per 
cent higher than the eandlepower from the smaller luminaire 
for about the same discomfort. Sixty per cent more candle- 
power at angles signifieant for pavement brightness might 
mean inereased visibility by using the larger luminaire. 
Higher relative visibility with the same relative comfort- 
discomfort rating is one way to make progress. 

Another approach that might be better would be to fur- 
ther reduce the brightness of the larger luminaire to keep 
the total candlepower the same as that from the smaller. 
Then the large luminaire brightness would be well below the 
BCD in the ratio of 3:5. Henee, the larger luminaire would 
be definitely more comfortable for night driving with the 
same total eandlepower for visibility. 

Table II shows that the 1:3 comparative BCD brightness, 
large luminaire versus the smaller, holds true for multiple 
sources, 

Such generalities are of interest. Even more significant 
will be the relative comfort ratings which may be caleulated 
for representative systems of roadway lighting. Such sys- 
tem ratings may be expressed in terms of ratio to BCD. 

For example, if the visibility produced by two lighting 
systems is the same, one system has a discomfort rating 5:1 
above BCD, the other 8:1 above BCD, then the system 
having the lower or 5:1 ratio would be most likely to be 
less objectionable to most people. 

First, to develop the method, ratings will be calculated 
for representative roadway lighting systems using the hypo- 
thetical luminaire size, eandlepower distribution, spacing, 
ete. We hope to have the guidance and help of Professor 
Putnam, Dr. S. K. Guth, the members of the I.E.R.I. Tech- 
nical Advisory Committee on Light and Vision, and members 
of the TIES Committee on Roadway Lighting. 

Along the driver’s path at intervals of 15 feet (0.56 MH), 
for distances from a luminaire up to 450 feet (15 MH), the 
luminaire brightness (B), solid angles (Q), viewing angles 
(@), have been ready and awaiting these data for position 
factor, BCD, size factors, ete. 

The effect on the driver of each of the several luminaires 
in the field of view ean be properly combined for each driver 
position. Then the combined ratios could be averaged for a 
system rating. 

You realize, of course, that modern roadway lighting is 
designed to restrict the candlepower and consequently the 
luminaire brightness at viewing angles near the driver’s line 
of sight. This may be easily checked by reference to inelined 
plane light distribution curves showing the control of candle- 
power along longitudinal lines along the driver’s eye-levei 
path. Examples of sueh data are shown on pages 596, 597, 
600, and 601, I.E., Deeember 1955. By reference to Table 
Il (on page 604) of the 1955 paper, the longitudinal view 
ing distances corresponding to Professor Putnam’s angles of 
10 degrees, 20 degrees, and 30 degrees may be readily 
checked. In many instances the top of the driver’s auto 
windshield euts off the brightness of luminaires at viewing 


angles of 30 degrees. 


Syivester K. Guru:* This paper brings us one step closer 
to the development of a method for evaluating discomfort 
produced by street lighting. Furthermore, it illustrates that 
researches sponsored by the Illuminating Engineering Re 
search Institute will, in the not too distant future, begin to 


pay important dividends to the lighting engineer. 
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The authors rightly emphasize the consistency of the 


trend of the data for each observer with the group average. 
Even though the subjective differences are large, the aver 
aged data indicate the relative effects of the several vari 
ables which were studied. Obviously, it will be necessary to 
obtain data on a large group of observers in order to estab 
lish absolute values of brightness. However, this is not a 
particularly difficult problem once the basic relationships 
have been determined. 

At first glance it appears that the additivity of sources 
for the lower field brightnesses encountered in street lighting 
is simpler than has been found for interior lighting condi 
tions. However, direet additivity seems to be a function of 
the angular displacement of the source closest to the line of 


Vision. Pairs of sources at 20 and 30 degrees were con 


Sistently less comfortable than pairs at 10 and 20 degrees 


and at 10 and 30 degrees. Thus, while direct additivity 
seems to be indicated, it may not be identical for various 
groupings of the same number of sources, 

Further investigation of multiple sourees may be war 
ranted in order to develop broader generalizations. For 
example, a next step could be with a simulated model of 
typical street lighting involving the number of luminaires 
normally seen. This could be approached by adding sources 
at intermediate angles above the line of sight, such as 5, 
15 and 25 degrees. By this means it should be possible to 
determine the influence of the source closest to the line of 
sight upon the additivity relationship. 

In typical street lighting systems, each source or luminaire 
probably induces a different degree of discomfort. Does the 
same sort of additivity apply when the individual sensations 
are other than BCD? 

Our ultimate aim should be elimination or minimization 
of discomfort. That is, the sensation should be at or less 
than BCD. In this study, when two or three sources were 
presented, the indicated brightness was from two to three 
times BCD 
for most observers. It would seem pertinent to determine 


which would be considered very uncomfortable 


the permissible brightnesses when the groups of sources are 
at the BCD sensation 

In other words, as in our interior lighting BCD investiga 
tion, each new study raises almost more questions than it 
answers. This is a usual and normal result of research. 
Such a comment is not intended to deprecate the excellent 
work reported by the authors. It is hoped that Prof. Put 
nam will be able to extend this series of investigations and 
provide answers to these and other questions that will be 
asked by those who are interested in developing a sound 
method for evaluating discomfort glare from street and 
highway lighting systems. 
R. G. Hopkinson and P. Peruersringe:* Each year a valu 
able contribution to the literature of visual comfort comes 
from the Case Institute of Technology, and this year’s paper 
by Professor Putnam and Mr. Bower covers new ground. 
The studies on the additive effects of glare are of special 
interest to us, as we also are doing work on this problem. 
One of us (R. G. H. 
working and gave some preliminary results in a paper pre 


summarized the lines on which we are 


sented to the Illuminating Engineering Research Institute 
Symposium on Visual Research at Cornell University in 
1956.1 We, like Professor Putnam, are seeking changes in 
the additivity function with the brightness of the glare 
source and with the position of the glare source image on 


*Building Research Station, Dept. of Scientific and Industrial Re 
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Figure A. Smoothed curves of Fig. 5, Putnam and Bower, 
replotted with a logarithmic scale of BCD brightness. 


the retina. Unfortunately, we find that the imprecisions of 
subjective judgments are too great to reveal, with a satis 
factory degree of certainty, the effects which we have good 
reason to believe exist, unless we can undertake a much 
greater amount of experimentation than is at present with- 
in our power. It could be argued, equally, that these effects 
must therefore be correspondingly of less importance in 
practice, if they are not easily revealed by simple experi 
ments. To say this is not to decry the value of what Profes 
sor Putnam and his colleagues, or ourselves for that matter, 
are doing, but it should be remembered that the value may 
lie in the scientific rather than the engineering field. 

We find, as does Professor Putnam, that glare sources 
mounted high in the field of view add up to more diseomfort 
than would be expected from simple linear additivity. The 
term “super-additivity” may be given to this phenomenon, 
whieh, in the ease of our own observations, appears to be 
confined to high brightness sources (greater than 4,000 foot 
lamberts). None of our studies were conducted in such a 
way as to reveal just at what point in the peripheral field 
the “super-additivity” phenomenon becomes important. It 
seems reasonable to associate this positional effect with the 
change from the central retina, with a preponderance of 
one-to-one links between retinal elements and neural path 
ways, to the peripheral retina, with multi-element links with 
single pathways. We hope that Putnam and Bower’s studies 
ean be continued to supply more evidence on this important 
point. 

Putnam and Bower’s findings on the variation in BCD 
brightness with a simultaneous change in the apparent size 
and angular height of a glare source are confirmed by exist 
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Figure B. Fig. 7, Putnam and Bower. replotted with a 
fogarithinie seale of BCD brightness. 


ing data which we have collected. On the changes which 
occur at about 20 degrees above the fixation point, the con 
clusions which ean be derived from Putnam and Bower's 
date depend on the way in which the data are interpreted. 
If Figs. 5 and 7 are replotted with logarithmic seales of 
BCL) brightness, as in the accompanying Figs. A and B 

nl we must here make allowances for errors introduced in 
our reading of low values from the figures reproduced in the 
preprint), then the curves for the different background 
brightnesses are almost identical in shape, particularly over 
the range up to 20 degrees. This means that if the data 
are interpreted in terms of proportional, rather than arith 
metre inereases in the BCD brightness, then the angular 
effect of glare does not, after all, experience such a marked 
transformation between 0.01 and 0.1 footlambert, or for 
that matter, between 0.001 and 1.0 footlambert, background 
brightness. We would, indeed, like to share Putnam and 
sower’s conclusions, but these conelusions depend on a linear 
rather than a proportional interpretation of the BCD values, 
an interpretation which we find difficult to support in the 
light of past experience. 

We are not surprised that the sensitivity to glare of 
Putnam and Bowers’ present group of subjects is markedly 
higher than that of a previous group. This is one of the 
things which bedevil research on visual comfort, as we have 
pointed out on previous occasions. The present group cer 
tainly does different considerably from that of Putnam and 
Gillmore’s group (¢.g. compare Fig. 5 of Putnam and 
Bower's paper at 0.01 footlambert with Fig. 3 of Putnam 
and Gillmore’s paper*), a difference which on the multiple 
criterion seale amounts to more than that between “just 
It is true, as pointed 


uncomfortable” and “just aeceptable.’ 
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out in the present paper, that the main interest is in the 
trends of the observations rather than in their absolute 
values, but there is, nevertheless, some value in being able 
to compare direetly, information obtained on different ocea 
sions. There is some advantage, therefore, that at the Build 
ing Research Station we are obliged to use members of the 
permanent staff as subjects, because we can thus maintain 
some continuity. In a current program of research whieh is 
being undertaken partly at the Building Research Station 
and partly as an Illuminating Engineering Research Insti 
tute projeet at Cornell University, we hope to get the best 
of both worlds by conducting the work in duplicate with our 
long-experienced B.R.S. team, and with a much larger group 
ef students as subjects at Cornell, 

We look forward to further results from Professor Put 
nam’s laboratory, especially on the additive effect of off-axis 
sources, and offer any assistance within our power in the 


coordination of the research program, 
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PUTNAM:* The authors are grateful to the discussors 


C. 
for their words of encouragement and helpful comments. 

In an investigation such as this, involving many readings 
from many different observers, it is particularly interesting 
to find out how the results compare with other researches. 
For example, Mr. Faucett in his diseussion brings out how 
well one aspeet of this investigation agrees with research 
which he carried on at Case in 1950 and 1951, using a simi 
lar teehnique, but with an entirely different set of observers, 
having a different average value of BCD. This is shown in 
Fig. A of Faucett’s discussion. If the curves were adjusted 
so that they all started from the same BCD value, the results 
are even more striking, as curves 1 and 3 (which were ob 
tained experimentally) lie practically on top of one another, 
while curves 2 and 4 (which were plotted from equations 
that were developed from investigations at other surround 
ing brightnesses) bracket the experimental curves. © Mr 
Faucett’s suggestion that the BCD data from the various 
sets of observers in the different investigations be combined 
to give a “standard observer” is good. Enough data are 
probably now available so that this may be done. 

Mr. Faucett emphasizes the point that BCD is only one 
of several factors influencing the “seeability” in night 
driving. The authors are indebted to Mr. Rex for his discus 
sion which ties in these results with the work that he and 
others have been doing on some of the other factors. 

The authors also value Dr. Guth’s encouragement and 
suggestions during the progress of the investigation as well 
as his discussion here. How true is his comment that re 
search is never-ending. 

The authors are especially appreciative of the communica 
tion of Dr. Hopkinson and Mr. Petherbridge. The fact that 
researchers of their international standing, working inde 
pendently in another country and using somewhat different 
techniques, bring confirmation of some of the findings of our 
present investigation is very gratifying. We envy them 
their permanent team of long-experienced observers, as our 
own observers, being largely graduate students, secretaries 


and instructors, change from year to year. This explains the 
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differences in sensitivity to glare between the observers used 
in the investigations of Putnam and Faucett (1951), Put 
nam and Gillmore (1956) and the present group. With each 
new group of observers, however, care was taken to have 
them take readings that would enable them to tie in to the 
results of the other observers. This not only might make 
possible the formation of a “standard observer” as Mr 
Faucett suggests, but would also facilitate cooperation vith 
Dr. Hopkinson’s group 

We welcome indeed, the offer by Dr. Hopkinson and Mr 


Petherbridge for closer coordination, and assure them of 


our full cooperation. We know that such an exchange of 
ideas and results will be of mutual benefit. 

In one part of the paper, reference is made to “simulated 
incandescent mereury sources.” It should be understood that 
this refers to the visual size of incandescent and mercury 
sources, and not to the color, as the effeet of color was not 
considered in this investigation. This is another aspect of 
this very complex subject. 

This investigation was sponsored by the IDluminating 
Engineering Research Institute, and the work was carried 
out under their grant No. 51. 


Luminous Ceiling in a Synagogue 


A radiation effect is accomplished by a baffle treat- 
ment of the luminous ceiling area in the Synagogue in 
the Jewish Community Centre, Ottawa, Ont. Sections of 
the acoustical baffles are cut in varying lengths, the ends 
of which describe the are of a circle in plan view. The 
supports for the plastic panels are continued on with 
fusion strips. 

The luminous ceiling is mounted 26 feet above the 
finished floor of the Synagogue and is suspended below 


a sloping structural ceiling. The system uses 48-inch 
rapid-start lamps mounted on a ladder system on three- 
foot centers. 

Pews and panelling are mahogany, and the floor is 
covered with deep red carpeting. 

Architects: Hazelgrove and Lithwick; Consulting En- 
gineer, Vinee Kozner; Lighting Specialist, Bill Fulton, 
Northern Electric Co., Ltd.; Electrical Contractor, Uni- 
versal Electric; all of Ottawa, Ont. 
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| HIS PAPER presents a simplified technique 


for predicting daylight illumination on the work 
plane of rooms utilizing daylight. The method was 
developed for the Libbey-Owens-Ford Glass Com- 
pany and is based on data collected in the daylight- 
ing laboratories at Southern Methodist University 


I. Natural Design Factors 

With any daylighting installation, there are cer- 
tain natural design factors that the architect or 
engineer has no control over. These factors are the 
natural sources of daylight from above the horizon 
and must be considered for the range of conditions 
that exist throughout the vear. 

The ineident illumination from the sun, the pri- 
mary source of all daylight, must be computed for 
the various sun altitudes and azimuths due to 
orientation and seasonal variation. This can be ac- 
complished by the use of a sun angle calculator’ 
and tables of average solar illumination as a fune- 
tion of altitude.* To obtain the incident illumina- 
tion from the sun, the angle of incidence is com- 
puted for the particular latitude with the sun 
angle calculator, and the total incident illumina- 
tion computed as a function of the cosine of this 
angle. 

A secondary source of daylight illumination is 
the sky. The incident illumination on the fenestra- 
tion from the sky may vary from clear sky condi- 
tions with the horizon brighter than the zenith to 
overcast sky conditions with the zenith brighter 
than the horizon. The illumination distribution 
within rooms is considerably different for clear sky 
and overcast sky sources. Consequently, it is neces- 
sary to compute daylight distributions in rooms 
for both overcast sky conditions and clear sky con- 
ditions with and without sun incident on the fenes- 
tration area depending upon the orientation of the 
building. The coefficients of utilization for sky con- 
ditions in this paper are based on typical overcast 
and clear sky patterns.* Tables have also been in- 
A paper presented at the National Technical Conference of the 
INuminating Engineering Society, September 9-13, 1957, Atlanta, 
Ga. AvTHORS: Griffith, Southern Methodist University, Dallas, 
Texas: Arner and Wenzler, Libbey. Owens. Ford Glass Co., Toledo, 


Ohie. Accepted by the Papers Committee as a Transaction of the 
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Practical Daylighting Prediction 


By J. W. GRIFFITH, W. J. ARNER, O. F. WENZLER 


cluded for uniform sky conditions to be used for 


daylight distribution in rooms employing diffuse 
control. The incident illumination from typical 
clear sky and overcast sky patterns can be obtained 
from curves in the Recommended Practice of Day- 
lighting? 

Other exterior sources of daylighting which may 
or may not be considered as natural sources are 
those which produce incident illumination on the 
fenestration by reflection of either direct sunlight, 
sky light, or both. These sources may or may not 
be controllable by the architect or engineer. The 
incident illumination from below the horizon which 
is ordinarily considered as ground illumination 
must be computed for the particular exterior ter- 
rain under the various conditions that might exist 
throughout the year. This can be accomplished by 
taking the average reflectance of the terrain, and 
computing the brightness due to the incident illu- 
mination from the sun and sky. 

Where light reflecting areas above the horizon, 
such as sides of buildings or light reflecting roofs, 
affect the incident illumination on the fenestration 
or where the exterior terrain is not of uniform 
brightness, the incident illumination can be com- 
puted for the area source and either added to or 
subtracted from the total incident illumination on 
the fenestration. Since the daylight illumination 
distribution from below the horizon is considerably 
different from that above the horizon, and since it 
may be a major portion of the incident illumina- 
tion,> the incident illumination from below the 
horizon must be considered separately from that 
above the horizon. This includes any light reflect- 
ing area below the horizon such as ground, side- 
walk, or roofs below the fenestration. 


Il. Physical Design Factors 


There are certain design factors that the archi- 
tect and engineer have complete control over. For 
the most part these are interior factors such as 
room size, proportion, and reflectance. The fenes- 
tration controls can be either interior or exterior. 

The interior distribution of illumination varies 
with both the area of the fenestration and its trans- 
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mittance. For simplification, this prediction tech- 
nique uses the actual transmitting area of the 
fenestration rather than the area of the masonry 
opening, and it is based on normal sill heights. 
Consequently, if the area of the masonry opening 
is known, and the per cent reduction of transmit- 
ting area due to sash is known, the actual trans- 
mitting area can be computed or the actual trans- 
mitting area can be measured directly. Since clear 
glass is the most efficient and is generally used for 
fenestrations, the tables in this technique are based 
on clear glass fenestration. If glass having a trans- 
mittance other than 80 per cent from a full hemi- 
sphere is used, a ratio of this transmittance to that 
of clear glass must be multiplied in the ecomputa- 
tion for each prediction point. In certain areas it 
is necessary to add a maintenance factor into the 
computation of illumination on the work plane due 
to excessive dirt collection on the glass. Under 
most conditions, the maintenance factor approxi- 
mates one, and for comparative purposes it is not 
necessary to include in computations 

Since the daylighting distribution for multi- 
lateral fenestration areas varies according to the 
incident illumination on each fenestration area, 
the total daylight distribution is not proportional 
to any one incident illumination value. Conse- 
quently, it is necessary to compute the illumination 
distribution for each fenestration, and add the 
result for the total distribution. Since daylighting 
distribution is asymmetric from a single fenestra 
tion area, it is necessary to predict illumination at 
various locations so that a distribution curve across 
th 
prediction points have been located on a center line 


room can be obtained. As in previous papers,° 


perpendicular to the fenestration on a 30-inch work 
plane. The maximum point is located 5 feet from 
the fenestration area, the mid-point is in the middle 
of the room, and the minimum point is located 5 
feet in from the wall opposite the fenestration area. 
These points permit prediction of multilateral day- 
lighting design 

The daylight illumination distribution at each 
point varies with the length, width, ceiling height, 
and room reflectances. The amount of variation 
due to one of these factors is dependent upon the 
others so that no one factor can be isolated from 
the inter-relation. Consequently, it is necessary to 
obtain a factor which takes into account the rela- 
tion between the ceiling height, the wall reflect- 
ances, and the width of the room. It is also neces- 
sary to obtain factors which take into account the 
inter-related effect of the length, width, and the 
wall reflectances. For simplification in this paper, 
the coefficient of utilization is combined with the 
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factors relating to the length, width, and wall re- 
flectance. Wall reflectances in rooms may vary over 
a range of from 30 per cent to 70 per cent. Tables 
have been developed for these values, and values 
for other wall reflectances may be computed by 
straight line interpolation. These tables are based 
on rooms having a ceiling reflectance of 80 per cent 
and a floor reflectance of 30 per cent. Large varia 
tions in floor reflectance produce only small varia- 
tions in illumination distribution; therefore, the 
tables are applicable to most floor reflectances 

A further design factor is that of fenestration 
control. If the fenestration has no controls, illumi 
nation distribution is based on the total incident 
illumination and the appropriate values from the 
tables. If a diffuse control such as a fully drawn 
shade is employed, the daylight distribution is 
based on the total incident illumination and the 
transmission factor of the diffuse control. It is 
computed as follows. Half of the total incident 
illumination is treated as coming from a uniform 
sky and half from the ground. If the control is not 
perfectly diffusing, it is necessary to obtain a light 
distribution curves for a sample of the control 
medium, and apply a weighted factor for the par- 
ticular sun condition being analyzed 


ltl. A Simplified Prediction Technique 

This prediction technique is based on the total 
incident illumination on the fenestration area from 
above the horizon and from below the horizon. 
Since the distribution of illumination from above 
the horizon is considerably different from that 
below the horizon, it is necessary to compute the 
illumination on the work plane for each condition 
and add the results. This is accomplished by pre- 
dicting the work plane illumination at the three 
points previously described as the maximum, mid- 
point, and minimum point for incident illumina- 
tion from above and below the horizon. 

To predict the illumination at each design point 
in the room, it is necessary to obtain a coefficient 
of utilization for incident illumination at this 
point. For simplification this coefficient of utiliza- 
tion has been incorporated into the table of factors 
for variations due to the combined effect of the 
room length to width ratio in conjunction with wall 
reflectance. A further factor to be considered is 
the combined effect of the ceiling height in con- 
junction with the width of the room and the wall 
reflectance. Consequently, the work plane distribu- 
tion of illumination is obtained by computing the 
illumination at each point for incident illumination 
from above the horizon and for that from below 
the horizon using the following equation: 
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If daylighting predictions are computed for areas 
where heavy dirt collection on the fenestration 
might lower the work plane illumination, a mainte- 
nance factor should be included in the equation. 
E,= The incident illumination on the fenestra- Tables I through IV are used to obtain the coeffi- 
tion from either the sky (F£j,) or the ground ecient of utilization from the various sources with 
(Ey) the particular room dimension and wall reflectance 
A, = The light transmitting area of the fenestra- under study. Tables V through VIII are used to 
obtain the K, factor for the various incident illu- 


where 


Ywp = The work plane illumination for a particu- 


lar point 


tion 
C.U.= The coefficient of utilization (combined with mination conditions for the particular ceiling 
the effect of length and width height, width, and wall reflectance. Where the 
K.=A factor of variation due to the ceiling specific condition under study is not covered by 


the tables, straight line interpolation may be used 


height in conjunction with the width of the 


room to obtain the necessary factors. 


TABLE I — Coefficients of Utilization for Overeast Sky with No Control on the Fenestration. 


20-# Length 30-ft Length 40-ft Length 
Wall Reflectance 70°, 30%, 70°, 30%, 70°, 30%, 
Width 
: 5 0172 0156 0129 0123 
MAX 30 0245 o* 0169 0155 0123 0118 
242 0164 0154 0120 0117 


20 0143 0105 0091 0078 0073 .0064 
MID 30 0052 0045 0049 0036 0031 .0030 
40 0035 0024 0027 0021 0020 0017 


20 0078 0048 0057 0039 0045 0033 
MIN 30 0029 0017 0026 0015 0018 0013 


TABLE Il — Coefficients of Utilization for Uniform Sky with No Control on the Fenestration. 


20-f+ Length 30-ft Length 40-f+ Length 
Wall Reflectance 70°, 30%, 70°, 30%, 70°, 30%, 
Width 
20 0222 0195 0157 0137 0115 .0108 
MAX 30 0217 0193 0149 0136 .0108 0104 
0191 0145 0135 .0106 0102 


0080 .0069 


20 0152 0110 0099 0083 
MID 30 0070 0054 0060 0043 0040 .0037 
40 0046 0030 0035 0025 0026 .0022 


20 0097 0059 0072 0047 0057 0042 
MIN 30 0042 0023 0038 0021 .0026 0018 
0020 0011 0016 .0010 


0012 


TABLE III — Coefficients of Utilization for Clear Sky with No Control on the Fenestration. 


20-# Length 30-ft Length 40-ft Length 
Wall Reflectance 70%, 30%, 70%, 30%, 70°, 30%, 
Width 
20 O1R5 O1se 0129 0111 0099 0088 
MAX 30 0183 0156 0123 0108 OORR 0083 
40 0180 0151 O118 0107 0086 0082 


20 0138 0094 0090 0071 0075 0060 
MID 30 0074 0049 0056 0039 0041 0033 
40 0047 0029 0036 0025 0026 .0021 


0039 


20 0095 0054 0071 0044 0060 
MIN $0 0049 0025 0042 0021 0029 0019 
0028 0013 0024 0012 0019 0011 


40 


TABLE IV — Coefficients of Utilization for Uniform Ground with No Control on the Fenestration. 


20-#+ Length 30-ft Length -ft Length 
Wall Reflectance 70%, 30%, 30%, / 
Width fe 
20 0132 0101 0092 0079 0073 0064 
MAX 30 0127 0101 0088 0079 0069 0063 
40 0123 0101 0084 0077 0065 .0062 


20 0115 0081 0085 0066 0054 
MID 30 0075 0051 0056 0043 0045 0037 
40 0050 0033 0040 0030 0029 .0023 
20 0095 0064 0074 .0049 0060 0040 
MIN 30 0046 0023 0037 0021 0030 0019 


0011 0020 0010 


.0023 


.0016 


40 
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TABLE V — Ceiling-Width Variable (K_) for Overcast Sky with No Control on the Fenestration. 
12 feet 14 feet 


10 feet 
70%, 30% 


Ceiling Height 
70%, 


Wall Reflectance 


111 
111 
lll 


111 
11% 
lll 


111 
111 
111 


111 
111 
111 


111 
111 
111 


111 
111 
111 


TABLE VI — Ceiling-Width Variable (K_) for Uniform Sky with No Control on the Fenestration. 
12 feet 14 feet 
70%, 30°, 


Ceiling Height 10 feet 


Wall Reflectance 
111 
111 
111 


111 
111 


111 
111 
111 


111 
111 
111 


111 111 


111 111 
111 111 


30 


40 


TABLE VII — Ceiling-Width Variable (K_) for Clear Sky with No Control on the Fenestration. 


Ceiling Height 8 feet 10 feet i2 feet 14 feet 


Wall Reflectance 


40 118 


TABLE VIII — Ceiling-Width Variable (K_) for Uniform Ground with No Control on the Fenestration, 


12 feet 14 feet 


8 feet 
70%, 


Ceiling Height 
70%, 30%, 


10 feet 
Wall Reflectance 30 


30%, 
Width 


lll 111 


20 
320 
40 


206 
188 


182 


111 
111 


111 
111 


111 
111 
111 


111 
111 
111 


145 
104 
111 
111 
111 


111 
111 
111 


108 


oa22 


0656 


cent, the wall reflectance is 70 per cent, and the 


IV. Reliability of Practical Daylighting 


Predictions floor reflectance is 30 per cent. The exterior condi- 


tions are an overcast sky with 636 foote: inci- 
Unfortunately there are practically no published ions are an overcast sk; 336 footeandles inei 


daylighting surveys where enough data has been 
taken to make comparisons with predicted values. 
It appears from data taken at Southern Methodist 
University that the predicted values are within 20 


dent from the sky and 96 footcandles incident from 
the ground. These are the conditions of an actual 
test taken October 6, 1952, at 4:00 p.m. in a full 


size test house. 


the actual light 
fenestration area (A,). 


= 30 feet 8.5 feet * 8 = 204 square feet 


per cent of measured values. Step 1. Compute transmitting 


Example No. 1 ' 

Predict the work plane illumination for a room 7 
30 feet x 30 feet x 12 feet with a 3.5-foot sill and a 
window wall of metal sash having a clear opening 
of 80 per cent. The ceiling reflectance is 80 per 


Obtain the Coefficients of Utilization 
(C.U.) for each point using Tables I and 


IV. 


Step 2. 
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Width 
e 20 125 129 121 .123 0991 973 
MAX 30 i22 131 132 121 0945 0973 
40 145 133 131 126 0973 982 
20 107 115 105 122 
MID 10 105 102 0939 113 a | 121 134 
40 196 0948 123 107 135 127 ‘ 
20 0908 102 0951 114 118 134 
MIN 30 0924 119 191 114 a { 125 126 
’ 40 111 0926 1235 109 133 130 a 
30°%, 
0991 
0945 164 
097 164 
: 20 101 116 115 125 101 110 : 
MID 0 0952 113 105 122 11 122 ; 
40 All 105 124 107 1 i 4 
20 74 111 10 121 112 11 
MIN = 56 125 103 117 115 125 
| 111 105 125 111 133 
70 70°’, 30°/, 70°/, 30°/, 30%, 
Width 
20 20 132 111 111 m2 
MAX 149 12 13 111 111 4 101 
10 l 15 134 111 111 
20 128 Lie 111 111 
} 106 125 1! 120 111 111 112 
40 117 118 122 118 111 111 ! 22 
20 105 129 112 130 111 111 ! 16 eo 
MIN 30 904 144 LOT 126 111 111 124 
os 
70°, 30%, i 
MAX 182 140 143 0918 
124 || 140 142 0936 
20 123 0945 
40 0790 118 11 
20 0994 107 104 
MIN 30 816 121 116 
40 0700 125 132 
- 
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Overcast Sky Uniform Ground 


C.U. Max. = .0169 CU. Max. = .0088 
C.U. Mid. 0049 C.U. Mid. = .0056 
CU. Min. 0026 C.U. Min. = .0037 


Step 3. Obtain the A, factor for each point using 
Tables V and VIII. 

The A, factors of each point from both the sky 

and ground conditions are .111. This is due to the 

fact that these factors are based on rooms with 12- 


foot ceiling heights. 


Step 4. Compute the work plane illumination at 
each point for the sky condition using the 
equation: E,= A;yX 

E, Max. = (636) (204) (.111) (.0169) = 243 

), Mid. = (636) (204) (.111) (.0049) = 70.6 

E, Min. = (636) (204) (.111) (.0026) 37.4 


Step 5. Compute the work plane illumination at 
each point for the ground condition using 
the equation: E,= Ej, X A,X K,XC.U. 

E, Max. = (96) (204) (.111) (.0088) = 19.1 
E, Mid. = (96) (204) (.111) (.0056) = 12.2 
E, Min. = (96) (204) (.111) (.00837) = 8.0 

Step 6. Add the work plane illumination from the 
sky and ground to obtain the total work 
plane illumination (£,) for each point. 


Computed Measured 


fe fe 
E, Max. = 243 + 19.1 262 282 
E, Mid. = 70.6 + 12.2 = 83 78 
E, Min. = 37.4+ 8.0 45 48 


Example No. 2 

Predict the work plane illumination for a room 
30 feet x 24 feet x 12 feet with a 3.5-foot sill and a 
window wall of metal sash having a clear opening 
of 80 per cent. The ceiling reflectance is 80 per 
cent, the wall reflectance is 60 per cent and the 
average floor reflectance is 35 per cent. The ex- 
terior conditions are a clear sky with 2483 foot- 
candles incident on the fenestration from the sun, 
sky and ground. The fenestration is covered by a 
shade cloth having a 10 per cent transmittance. 
These are similar conditions to that of a test taken 
on May 7, 1949 at 2:30 p.m. in a full-size test house 
oriented South. 


Step 1. Compute the actual light transmitting 
fenestration area (A,). 
A, = 30 feet * 8.5 feet X .8 = 204 square feet 


Step 2. Obtain the Coefficients of Utilization 
(C.U.) for each point using Tables IT and 


IV. 
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niform Sky Uniform Ground 
. Max. = .0150 C.U. Max. = .0087 
. Mid. = .0079 C.U. Mid. = .0069 
. Min. = .0053 C.U. Min. = .0054 


U 
C.U 
C.U 
Cv 
Step 3. Obtain the A, factor for each point using 
Tables VI and VIII. 

The A, factors of each point from both the sky 
and ground conditions are .111. This is due to the 
fact that these factors are based on rooms with 12- 


foot ceiling heights. 


Step 4. Compute the work plane illumination at 
each point for a uniform sky condition 
using the equation: 

E,=E,XA;XK,.XC.U. 

Ej, is obtained by taking half of the total inci- 
dent illumination and multiplying it by the trans- 
mittance of the diffuse shade (10 per cent). 

248: 

<.1=124 
E, Max. = (124) (204) (.111) (.0150) = 42 
E, Mid. = (124) (204) (.111) (.0079) = 22 
E, Min. = (124) (204) (.111) (.0053) = 15 


Step 5. Compute the work plane illumination at 
each point for a uniform ground using the 
equation : 

E,=Ej,X AyX K,.XC.U. 

Ei, is equal to Ey, (124) 
E, Max. = (124) (204) (.111) (.0087) = 24 
E, Mid. = (124) (204) (.111) (.0069) = 19 
E, Min. = (124) (204) (.111) (.0054) =15 

Step 6. Add the work plane illumination from the 
sky and ground to obtain the total work 
plane illumination (£;,) for each point. 

Computed Measured 


fe fe 
E, Max. = 42 + 24= 66 74 
E, Mid. = 22+19= 41 44 
E, Min. = 15+15= 30 30 


V. Conclusions 


1. This is a practical and simplified method for 
predicting the work plane distribution of daylight 
through clear glass fenestrations. It is directly 
applicable to fenestrations with overcast sky or 
clear sky conditions with no sun incident on the 
fenestration. Where sun is incident on the fenes- 
tration, this prediction technique may be used if 
diffuse controls are employed. This is accomplished 
by using the uniform sky tables in conjunction 
with the uniform ground tables. 

2. This technique permits the prediction of mul- 
tilateral daylighting design by investigating each 
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fenestration independently. It is a companion to 
the daylight prediction method for adjustable hori- 
zontal louvers.’ 

3. This paper presents one of a series of daylight 
prediction ‘teehniques being developed for the 
Libbey-Owens:Ford Glass Company. The full 
series will cover most of the practical daylighting 
designs, thus enabling the architect and illuminat- 
ing engineer to compare alternate designs under a 
variety of natural conditions. It will also permit 
integration of daylighting and artificial lighting 


designs. 
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DISCUSSION 


E. W. Conover:* Since my company participated in th 


program which provided the basie data for this paper, it 18 


only natural that we should present our comments 

Wi sh to compliment the authors or providing a method 
considerably simpler than that given in the lumen method 
paper prese nted at th 1954 Conference of the Society It 
is « r. concise and well organized 


In the test program, the windows for practically all tests 
wert ntinuous from wall to wall. We find no mention of 
this in the paper, but note that the window area is men 
tioned such a way as to imply that the system will apply 
to any size or location of the window in the sidewall. We 
doubt its application to a single window or even a strip 
window with a fairly high sill height and with lintel down 
several feet from the ceiling 

At the close of the program at Southern Methodist Uni 
versity, we also developed a simplified method called the 
Fenestra Method which has a different approach to the 
problem. Using our method, we predicted the results for the 
two examples given in the paper, and were pleased to find a 
reasonably close check. In example No. 1, we secured 264, 
84 and 45 footeandles for the maximum, mid-point and 
minimum points. For example No. 2, our method gave 64, 
39 and 25 

Time has not permitted further checks, but we believe that 
strength would have been added if results secured by the 
lumen method were included. 

We note that this paper is only one of a series that will 
cover other features of daylighting design. It is hoped that 


Detroit, Mich 


*Fenestra, Inc., 
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that further 


the complete series will be published soon s¢ 
checks with the Fenestra Method can be made 


D. E. Spencer:* The design procedures given by the authors 
are of distinct practical value. They fill the place for day- 
lighting which the original empirical coefficients of utiliza- 
tion of Harrison and Anderson fill for artificial lighting. 
However, they do not preclude the need for a theoretical 
foundation of the problem. The interflection method should 
still be extended to the daylighting problem for two reasons. 
1) The distribution of quantity of light throughout the 
room should be obtainable for all fenestrations and weather 
conditions on both horizontal and vertical surfaces. 
°) The appearance of the luminous environment should 
also be predictable for all room shapes and reflectances. 
Until the entire luminous environment can be specified and 
analyzed, not only as to quantity of light, but also as to the 
adaptation for all possible lines of sight, there will not be 
an adequate scientific basis for the design of daylighted 
interiors. Meanwhile, empirical attacks are welcome and 


valuable. 


J. W. Grirrira:** It is gratifying to see that the Fenestra 
Method of daylighting design correlates with the prediction 
technique outlined in this paper. The tee hnique was not 


designed to cover all conditions of daylighting design. It 


was designed to predict the daylight illumination for day 


lighiing designs that are considered iceeptal le today. Con 
sequently, the single window or any fenestration that obvi 
ously does not produce adequate daylighting is not covered 
by this prediction technique. 

We quite agree with Dr. Spencer and hope the interflee- 
tion method for daylighting will be forthcoming in the 
future. The distribution of daylight throughout the room 
for all fenestrations and weather conditions on both hori 
zontal and vertical surfaces could be obtained by empirical 
techniques if time and personnel were available to undertake 
the study. Such an approach is both time consuming and 
expensive. Possibly a theoretical approach will prove more 


economical in the final analysis 


*University of Connecticut, Storrs, Conn 


*Co-Author 


ES. Emblem 
1.E.S. Embl 


The official emblem of the Illuminating 
Engineering Society is available to members 
in 14-karat gold, lapel screw back buttons, in 
the miniature 14-inch size, at only $3.50 in- 
cluding taxes. Background of the emblem is 
blue for Members, red for Associate Members. 
Emblems may be ordered from the General 
Office, IHuminating Engineering Society, 1860 
Broadway, New York 23, N. Y. 
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Daylight PLUS 


Electric Light—In Schools 


An ANTAGES in use of daylight for school 


lighting are well known — it is economical and 
usually available in large quantities. But many 
lighting problems can result from the efforts of 
architects to depend on daylighting extensively in 


school buildings. It is not a dependable source, it 
produces great amounts of glare if not properly 
controlled, and it is difficult to control without re 
ducing the quantities drastically. These were the 
facts finally faced by the architects for the Boga- 
High School. 


Large giass areas had been worked into the de 


lusa, La., 


sign of the school buildings, with entire side walls 
of classrooms made of glass. Permanent structural 
louvers are used on sides exposed to direct sunlight, 
but large unshielded areas are still exposed to the 


AUTHOR Gregory Salisbury & Co New Orleans, La architects 
Burk, LeBreton & Lamantia; Consulting Electrical Engineers, Louis 
N. Goodman & Associates, also of New Orleans This installation 
won first prize in the New Orleans Section’s contest ind in the 


entral Regional My Most Interest e Ey ting Job contest 


By H. S. GREGORY 


field of view. Prop rly desigued electric lighting 
was called for to neutralize contrast. 

The most difficult lighting problem was in the 
library, where daylighting was by an arrangement 
of skylights and window walls. The library is 50 
feet by 60 feet in size, with glass walls on each side 
and two large skylights down the center. 

Using daylight only, on bright sunny days a pat- 
tern of alternate bright and dark areas would pro- 
duce undesirable brightness ratios, and on dark 
cloudy days there would be very little illumination. 
Solution to both these conditions had to be found in 
a single lighting installation — without change in 
the architectural appearance of the room. 

To light the dark sections between the skylights 
and window walls, artificial skylights were con- 
structed in recessed areas formed by the open con- 
crete beams. These are 4 feet by 9 feet and each is 
equipped with twelve four-foot 40-watt rapid start 


single lamp strips. They are shielded with low- 


Daylight plus electric light as used in the library. Photos, processed from colored slides, do not accurately depict 
brightness contrasts, but show techniques used. 


APRIL 1958 


Daylight PLUS Electric Light 


-In Schools—Gregory 191 


= 
4 


Home economics room, where four rows of shielded 
luminaires provide 50 footeandles at center of room, 


brightness, plastic, egg-crate louvers with 45- by 45- 
degree cut-off. A level of 80 footeandles is supplied 
by these artificial skylights, making a total of 175 
footeandles with daylight at noon on a sunny day. 
This is sufficient to offset the high level at the win- 
dow wall, and on gloomy days is adequate and 
comfortable for the area served. 

But what of the center area on a gloomy day? 
Very little light would come from the daylighting 
skylights and the artificial skylights are too far 
away to help. A specially designed surface troffer 
was installed on the bottom of the beam between the 
two skylights, reinforcing the structural appear- 
ance of the room. Two rows of rapid-start lamps 
with reflectors are used in the troffer, and shielding 
is provided by plastic egg-crate louvers with 45- by 
45-degree cut-off 

This electric lighting system blends with the 
architectural design in that where there were sky- 
lights there are now more skylights, where there 
were beams, one expanded beam has been added. 


Gymnasium, where illumination from closely-spaced in- 
candescent units reduces apparent brightness of walls. 


On the north side of one building, the home eco- 
nomies room has an unshielded glass wall open to 
the sky. Here 50 footcandles are provided in the 
center of the room by four rows of well-shielded 
luminaires. Without the electric lighting, the level 
at the center of the room is 8 footcandles, in con- 
trast with the 150-200 footcandles on desks near the 
window. In a science lecture room, similarly, with- 
out additional light, daylighting provides a range 
of from 10 to 200 footcandles, a ratio of 1 to 20. 
With electric illumination added, levels varied from 
70 to 240 across the room, a ratio of 1 to 3%. 

In the gymnasium, 150 footcandles are provided, 
at the center of the floor, by closely-spaced 1000- 
watt bowl silvered diffusers with upward compo- 
nent. This greatly reduces the apparent bright- 
ness of the glass walls. 

Similar treatment was applied in the Manual 
Arts Building corridors, and other classrooms — 
wherever comfort demanded electric lighting in 
addition to that supplied by daylighting. 


1.E.S. Officer and Committee Personnel 


Listings of the I.E.S. National and Local Officers and personnel of Standing, General, 
Task and Technical Committees begin on pages 42A and 314A, respectively, this issue. 
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Analysis of Light Distributions from 


Linear Source Street Luminaires 


oo RECENTLY all street lighting units 
were round. Technically, they were composed of 
surfaces of revolution about a vertical axis, and the 
light source — generally assumed to be a point — 
was located somewhere on this axis. Such a unit 
produced a circular distribution of light, which 
showed up as a circle on the street. If there were 
defects in the design, then light and dark circles 
would appear on the street. A circular light pat- 
tern was not particularly efficient in illuminating a 
rectangular roadway area. Still it could be used. 

The next step in the development of street lumi- 
naires was the round asymmetric type. It still had 
basically a circular pattern, but the light was 
laterally concentrated to put it on the street where 
it was useful. A conventional diagram of the dis- 
tribution of light from such a unit is shown in Fig. 
1. Notice that it is made up entirely of radial lines 
and ares of circles, and notice also that it does not 
fit the rectangular geometry of the street particu- 
larly well. Nevertheless, units of this type are do- 
ing a creditable job of illuminating our streets and 
highways, and will doubtless continue to do so for 
a long time. 

About ten years ago a horizontally mounted mer- 
eury lamp in an oval shaped unit was introduced. 
This was a more revolutionary step than most of 
us realized at the time, for by eliminating the ver- 
tical axis of symmetry we had developed a lumi- 
naire whose distribution could no longer’ be 
analyzed by the presently accepted circular coordi- 
nate system of cones of maximum candlepower and 
vertical planes. By trying to make the distribution 
of such luminaires fit circular coordinates, we dis- 
covered that they produced not circular distribu- 
tions but rectangular distributions in the form of a 
plane through the long axis of the source, and that 
nothing we could do would alter this fact. 

Perhaps a word of explanation as to why this 
should be true is in order. Suppose one took any 
of the horizontal street luminaires using a mercury 


A paper presented at the National Technical Conference of tne 
Illuminating Engineering Society, September 9-13, 1957, Atlanta, 
Ga. AUTHOR: Holophane Company, Inc., Newark, Ohio. 
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lamp and painted the whole reflector black except 
for a very small area, say a quarter inch circle in 
the beam section (that section sending light at high 
vertical angles). This spot would reflect a lamp 
image on the street. If the lamp were horizontal 
the image would look like a bright line across the 
street perpendicular to the curb. If a section of a 


refractor with prisms is now fastened to the reflee- 
tor to intercept this spot of beam light, the lamp 
image will be moved to some new location, but will 
still be a line perpendicular to the curb. 

If instead of blackening the reflector a black 
paper were put over the refractor with a single 
small hole over the prisms, the result would be 
exactly the same —a bright line across the street. 
Now reflectors and refractors can be considered as 
being made up of a large number of such small ele- 
ments, and since each small element lays down a 
line of light perpendicular to the curb, the total 
resultant pattern must be a line or series of lines 
perpendicular to the curb. In actual practice these 
series of lines from the small elements are made to 
fall on top of each other to form one line, in order 
to get as much light as possible at high angles 
(beam direction) and to make the above beam cut- 
off as sharp as possible. 

The fact that when a horizontally mounted linear 
light source is used a rectangular light pattern will 
inevitably result brings up two questions. First, 
is it suitable for lighting a street? The answer is 


Figure 1. Plan view of street showing the distribution 
from a round luminaire. 


Figure 2. Plan view of street showing a rectangular 
distribution. 


Light Distributions from Linear Luminaires—McPhail 193 


i 
fe 
UMINAIRE 
44444444 


an emphatic “yes.” Fig. 2 shows schematically how 
a rectangular line pattern fits the street much 
better than the circular pattern shown on Fig. 1. 
The second question is whether a method of 
analysis for such a rectangular pattern can be 
devised which will fit the pattern better than the 
circular system. The answer is 
1 


used 
In fact Hogner 


presently 
again “yes.” discussed the basis 
for such a system in a paper published in 1910. 
Other contributions to this subject have been made 
from time to time,* so that by collecting and 
putting together the bits and pieces it is possible 
to form an integrated system. Such a system must 
provide methods of finding candlepower in planes 
(through the source) crosswise or lengthwise of the 
street and luminous flux in the zones bounded by 
such planes. From these values all other data such 
as brightness, veiling glare, utilization, and vertical 
and horizontal footeandles can be calculated. 

In order to simplify the development and de- 
scription of such a system, let us assume for the 
remainder of the paper that all streets extend east 
and west and that street luminaires are always 
mounted on the south side of the street. Angles 
across the street can be called NortH angles, desig- 
nated by the letter N, and angles along the street 
East angles, designated by the letter FE. Fig. 3 
shows the N and E angles graphically, also the 
corresponding L and V angles of the conventional 
system. 


has rectangular coordi- 


The point “a,” Fig. 3, 
nates of VN = 30°, E = 50°. 
nates are L = 64°, V = 53 
this calculation are: 


Its conventional coordi- 
The formulae used for 


Figure 3. Relationship of N and E angles to L and V 
angles. 
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40° 50° 60° 70° 


Figure 4. Plan view of street showing both circular and 
rectangular coordinate grids. 


Tan E Tan NV 
Tan V = ——— 
Tan NV Cos L 


There are other formulae for finding these rela- 


Tan L 


tions, but probably the easiest method is to make 
a comparatively large chart of a horizontal area to 
be lighted, on which both reetangular (N and E) 
and polar (Z and V) grids are plotted, like Fig. 4. 
A take-off from such a chart is sufficiently accurate 
for most purposes. 

The reason that this simple transformation has 
been considered in such detail is that most pho- 
tometers are so made that they can be set only to 
L and V coordinates. Thus by this transformation 
it is possible to measure the candlepower at any N 
and E angles by the proper selection of L and V 
angles. It is possible to measure the candlepower 
in a number of planes and thus get a true picture 
of the from the These 
planes may be E planes (for example, E = 72°) to 


distribution luminaire. 
get a true picture of the beam from the luminaire, 
or they may be N planes to describe the distribu- 
tion along the length of the street. Rex? calls such 


planes “slant planes.” 

It is convenient to calculate other quantities with 
the photometric data taken in N and E planes; for 
example, the formula for calculating horizontal 
illumination in V and E terms is: 

I Cos* N Cos* E 


h? Cos? 
= Sin-'SinN SinE 


One way to avoid the use of this rather formi- 


where X 


dable formula is to reconvert the N and E coordi- 
nates of the various points to V coordinates (the L 


angles are not necessary ) and caleulate by means of 


- Cos* V. 
h? 
Another way of caleulating illumination is to 


the classic formula, E = 
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Figure 5. Diagram for method of calculating zonal 
factors. 


divide the lumens in each rectangle on the street 
made by the N and E grid by the area of the ree- 
This, of course, gives the average lumens 
But before this 
can be done some method must be given for finding 


tangle. 
per square foot in the rectangle. 


the lumens in each rectangle. 

The lumens incident on any rectangle on the 
street can be found by using the same basic con- 
cept of the unit sphere, as is presently used for 
ealeulating zonal lumens. Only the grid on the 
sphere need be changed. According to present pro- 
cedure, the surface of the unit sphere is divided 
into zones or bands bounded by parallels. Candle- 
power readings are made at the center of each zone 
and multiplied by the area of the zone in steradians 
to give the lumen output from that zone. This 
procedure may be followed to determine the lumens 
in various N and E zones; the only difference is 
that the area of the N zone is bounded by meridians 
with the axis of the poles running in an east-west 
direction, and the E zones are bounded by merid- 
ians with the axis of the pole running in a north- 
south direction. The intersection of the N zone and 
the E zone form an increment shown darkened in 
Fig. 5. 

Hogner developed a formula for calculating the 
zone factor for the increment at the intersection of 
the N and E zone, which was reprinted in Higbie’s* 
“Lighting Caleulations” on pages 67 through 69, 
together with a table of zone factors for 10° inere- 
ments of N and E. 

Hogner’s formula, however, is unnecessarily com- 
plicated. If one wished to find the area “a” of the 
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rectangle 1-2-3-4 in Fig. 6, he would probably use 
the formula: 
a= (lg—1,) 
An easier method, however, would be as follows: 
Let 
= 
a3 = Wel, 
= 

Then the area a = [ (a; +a4) — (@2+4s) |. 

This formula might prove handy if a number of 
contiguous rectangles are to be figured, because 
each “a” is common to four rectangles. 

Now to find the area of the quadrilateral on the 
unit sphere through which the light comes that 
illuminates the rectangle 1-2-3-4 on the street, we 
use the general formula: 

SinXY = SinN SinE 


X,=Sin-! (Sin N, Sin£,) 


Sin 
(Sin Ne Sink#;) 
X,=Sin~! (Sin Sin £2) 
The solid angle of the spherical quadrilateral, 


the zone factor for this zone, is then: 


Zf { X,+X,4) —(X2+Xz3) 
180 
When the zone factors have been found it is only 
necessary to multiply them by the mid-zone candle- 
power, or the average zone candlepower, however 
determined, to find the lumen output in that zone. 
From this the utilization can easily be calculated 
by adding the outputs of the appropriate zones. 
The average illumination in any zone can be found 


Figure 6. Point “a” of Fig. 3 expanded into a finite 
square. 
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by dividing the zone lumens by the area of the 
zone in square feet. 

By using this method of slant planes instead of 
vertical planes and cones it is possible to analyze 
the distribution of a luminaire with rectangular 
distribution in a way which makes sense. Distribu- 
tion curves in E planes show an actual beam, not 
a diagonal cross section of it, and curves in N 
planes show the distribution of light in the lanes 
along the street followed by the motorist. Rex? has 
shown how brightness data, veiling glare, and com- 
fort evaluations according to various systems can 
be obtained from these data. In his studies he has 
used equal area zones, which, of course, results in 
unequal increments of N and E. For some applica- 
tions we prefer to use equal increments of N and E. 
Our experience has shown both systems have ad- 
vantages and disadvantages, and either will give 
satisfactory results. 

Now comes the dilemma, which is the chief reason 
for this paper. We have street luminaires which 
produce a rectangular distribution of light — an 
entirely satisfactory distribution for lighting a 
street. The American Standard Practice for Street 
and Highway Lighting, however, was written be- 
fore linear sources were in general use. It was 
written in terms of cireular coordinates, and while 
this coordinate system is perfectly suitable for 
point sources in round luminaires, it is often mis- 
leading in describing rectangular distributions. 

For example, in Fig. 7 we can see that if the 
rectangular beam shown is tested in a, say 75° 
cone, the data will indicate a much narrower beam 
than we actually have. The 75° cone will cut 
through the rectangular beam near its center. If a 
lower cone were tested it would cut through the 
beam near the curb line, while a higher cone would 
cut through farther across the street. There could 
be any number of points in the rectangular beam 
pattern that could be chosen as the test cone. For 
each point there would be different vertical and 


lateral angles of maximum candlepower. These 
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Figure 7. Are of circle represents cone as it would cut 
diagonally through a rectangular beam. 
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would be the basis of determining I.E.S. distribu- 
tion types. But, which would be correct? 

One way out of this difficulty would be to add to 
the present recommended practice a section for 
units with rectangular distribution written in 
terms of planes instead of cones. Another possi- 
bility would be to retain the present Types I, LI, 
ete., classifications, but base them on actual street 
geometry rather than angular width of luminaire 
distribution (whether taken in planes or cones 
Such values could logically be based on street width 
to mounting height ratios. 

But such a change, whether it be simply adding 
to the present recommended practice or making 
small modifications of it, would take care of only 
the immediate difficulty. At this point it might be 
proper to suggest a few other possible revisions of 
the recommended practice based on the view-point 
of a street lighting design engineer. Who knows 
what form future street lighting developments may 
take? Shall a new set of classifications be devel- 
oped for each new engineering development? 
Should the classification not be made broad enough 
to cover any satisfactory street lighting device or 
method? Instead of being based on light distribu- 
tions, could they not be based on illumination on 
the street — however obtained ? 

Immediately another complex problem presents 
itself. What is the ideal distribution of illumina- 
tion on a street? Recently there has been consider- 
able research on this subject — very excellent re- 
search; but the results to date have served merely 
to confuse the issue. They have proved that the 
answer is not as simple as it seemed to be, and that 
much more study is required before a clear-cut 
statement of the optimum distribution can be made. 
It is even possible that no such statement can ever 
be made and that a final recommendation will be so 
full of compromises as to be always subject to con- 
troversy. Nevertheless, there are some characteris- 
tics of street lighting which everyone agrees are 
desirable and others that everyone agrees are un- 
desirable. The practical specification for illumina- 
tion of streets could be based on such generally 
accepted criteria, 

The first requirement of a street light is to light 
the street, including side walks where applicable, 
for any light not sent directly onto this area can be 
considered lost. Other things being equal, the more 
light (ccefficient of utilization) a luminaire puts on 
the roadway the better the luminaire. 

The second requirement is that the illumination 
cover the roadway area reasonably uniformly. 
There should be no bright and dark areas and no 
conspicuous streaks or striations. Any motorist 
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Figure 8. Typical uniformity ratio curve. 


who has driven under poorly designed street light- 
ing knows how disconcerting and even dangerous 
light and dark areas can be and how annoying it is 
to see bumps and obstacles ahead, only to find on 
closer approach that they are nothing but light and 
dark streaks from the luminaire. 

In some ways these two requirements contlict. 
The highest coefficient of utilization could be ob- 
tained by dumping all the light directly in front of 
the luminaire, using a narrow beam floodlight, for 
instance. On the other hand, the easiest way to get 
a uniform light pattern would be to spread the 
light over a large area without considering how 
much of it is wasted or lost. These two factors 
present a challenge to the designer to obtain both 
high coefficient of utilization and good uniformity 
of illumination. 

In present practice, photometric data for lumi- 
naires are supplied in the form of utilization 
curves, isofoateandle (or isolux) diagrams, lateral 
candlepower curves in cone of maximum candle- 
power and candlepower curves in the vertical plane 
of maximum candlepower. Also, 
have available spherical isocandlepower diagrams 

The isofooteandle diagrams actually provide all 
the necessary data for application design. Utiliza- 
tion need not be specified as it is computed from 


manufacturers 


the isofooteandle diagrams. However, it serves as 
a convenient reference to quickly obtain average 
illumination levels, but provides no information on 
uniformity. It is recommended that curves show- 
ing uniformity be supplied as a companion tool to 
the utilization curves. Together, these two tools 
will be useful guides to the application engineer 
to prevent misleading interpretations of the utili- 
zativn curves when used alone. Fig. 8 shows a 
typical uniformity ratio curve. 

Maximum permissible variations of minimum 
illumination from the average are presently speci- 
fied, and as a key requirement, should be retained. 

This leaves the matter of streaks and striations. 


They may not show up in isofooteandle charts. In 


APRIL 1958 


Light Distributions from Linear Luminaires—MePhail 


fact, the best way to detect and to evaluate them is 
visually by looking at the light pattern on a street. 
It is practically impossible to completely eliminate 
such defects, but it is possible to minimize them 
to the extent that they become innocuous. Perhaps 
a paragraph should be inserted in the Recom- 
mended Practice to the general effect that: “When 
viewed on the street the light pattern from the 
luminaire should be free from objectionable streaks 
and striations sufficiently pronounced to annoy or 
confuse the motorist.” 

If some revisions in this direction were made, it 
would open the field to all kinds of new ideas and 
give the design engineer the opportunity for a 


fuller use of his imagination. 


References 


1. Hogner, P “Method for Determining the Mean Horizontal 
[lluminations of Streets and Squares,’ E.T.Z. 1910, p. 234 


2. Rex, Charles H Luminaire Light Distribution Principles,” 
ILLUMINATING ENGINEERING, Vol. L, No. 12 (December 1955). 
Higbie, H. H “Lighting Calculations,” John Wiley & Sons, 


Inc., 1934, 


DISCUSSION 


Mer_e E. Keck:* This paper fills a definite need for fae- 
tual information relating to the various methods of analyz- 
ing the performance of a street-lighting luminaire by means 
of photometric curves. The author has raised a number of 
interesting points and provided considerable factual infor- 
mation, but unfortunately, neither he nor any individual is 
in a position to resolve the present situation as regards the 
specification of photometric performance of street-lighting 
luminaires. 

I agree that the candlepower traces now required by the 
LE.S. Recommended Practice are of little value and that 
the classification of luminaires by angular width to the half 
candlepower point can be very misleading. The method out- 
lined in the paper would appear to be excellent as regards 
oval type luminaires, where the light source is parallel to 
the roadway, but would seem to have the same defects as the 
radial method when applied to luminaires in which the lamps 
run horizontal to the roadway. When a lamp is placed in 
an oval luminaire and the lamp is tilted with reference to 
the pavement, then the image of the are tube laid down on 
the street is not perpendicular to the curb, but is at an angle 
to the curb, and would, of course, intersect a perpendicular 
plane at only one point along its length. I am sure that the 
author recognizes this problem, since he, himself, indicates 
the uselessness of trying to anticipate the form of future 
street lighting development and the infinite number of classi- 
fication systems required as new forms are developed. 

The uniformity curve of a type shown in Fig. 8 would 
certainly be of advantage in comparing the anticipated 
performance of various luminaires, however, it would be 
necessary to prepare it for staggered spacing, opposite 
spacing, and one side of the street spacing in order for it 
to be much use to the application engineer. 

In addition, it must be realized that this type of curve 
applies only on straight roadways and not on curves. For 
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this reason, some application engineers now use transparent 
overlays on seale drawings to determine pole locations 

In general, I agree with Mr. MePhail that our present 
Standard Practice and the dimensions of roadway classifica 
tion must be changed. I am not sure that I know the exact 
form in which they should be made, but I feel that this 
paper serves a valuable purpose in leading towards that very 


desirable end 


WILLIAM F. Crospy:* The iuthor is to be commended for 

drawing attention to the faet that light distribution from 2 

horizontally mounted linear source is built up of a series of 

souree images, the most useful of which are rectangles ap 

proaching lines, and for questioning the applicability of 

traditional circular coordinate systems in analyzing such a 
stribution 

rhe concept of rectangular beam distributions perpendicu 

r to the roadway is limited in practical use. Tilted lumi 
naires, tilted lamps and image reflections originating away 
from the central axis of the refleetor all contribute to skew 
of the distribution away from the ideal condition of per 
pendicularity to the roadway 

Under these circumstances it appears that there may not 
be adequate justification for idding to the complexity of the 
present Practice a section written in terms of planes, which 
the author suggests in addition to the present system based 
on eones, 

This does not preelude, however, the possibility of sub 
stituting planes rather than cones if further study and 
thought indieate that this would be desirable. 

For the present, under the system of circular coordinates, 
it is suggested that a rather good picture of the beam as 
related to the geography of the street is Rex's suggestion in 
Fig. 16 of his referenced paper of a spherical isocandle dia 
gram with longitudinal and transverse roadway lines super 
imposed 

The author points out that iso-footeandle diagrams of 
present practice actually provide all the necessary data for 
appleation layouts This is true so long as horizonta! foot 
candles are the criterion and pavement brightness is not 
considered. These iso footeandle diagrams are, of course, 
related to the geography of the street directly and would 
not be changed if derived from data taken in the proposed 
N and E planes 

he suggested uniformity ratio curve is excellent and will 
save layout time 

The reduction of streaks and striations is certainly most 
desirable Possibly, before a paragraph regarding them is 
inserted into the Recommended Practice, we should bx pre 
pared to define them closely enough so that an objective 
newer ean be given to the inevitable question, “How pro 


nounced must they be to be annoying or confusing’ 


Cuartes H. Rex:** Mr. MePhail’s paper is quite refreshing 
It reflects his technical skill, his nautical hobby 
“meridians, N & 8S E & W.” ete.); and his continual 
desire to properly present the light distribution performance 
of roadway lighting luminaires. 

Mr. Kurt Franck and I agree that the general purpose of 
Mr. MePhail’s paper was to show that analysis of the light 


distribution from linear light sources (such as clear bulb 
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mereury are lamps), should be shown in rectanguly co 
ordinates, 

Rectangular coordinates should be applied generally to 
roadway lighting luminaires, i.c., those equipped with fila 
ment, and fluorescent, as well as mereury lamps. It also 
applies to the combined performance of several luminaires 
as they are installed in lighting systems. This is consistent 
with the rectangular or linear geometry of the roadway, the 
lanes of vehicular movement, and the driver's line of sight 

There are several filament lamp luminaires in present day 


use which provide specified rectangular light distribution 


patterns similar to those deseribed by Mr. MePhail. For 
many years, such luminaire performance has been specified 
at the pavement level. Longitudinal and transverse lines of 
maximum eandlepower have been included 

More recently, data have been specified along ngitu 


dinal roadway lines several feet above the pavement, repre 

sentative of the driver's eye-level. I believe Mr. Franek will 
agree that these eye-level data supply a long felt need for 
appraisal information pertaining to glare, Lc., both disabi 

ity veiling brightness and discomfort 

This development of linear and reetangular coordinates 
more readily shows the control and restriction of glare 
eandlepower which aids night driving conditions. 

Now and during the past year, inelined plane candlepower 
curves and data have been made generally available for 
several different filament, mereury and fluorescent lamp 
luminaires. These data show the candlepower distribution 
from the luminaire extending downward along represent 
tive longitudinal roadway lines at both the pavement and 
eye-level. Thus, luminaire performance and effectiveness 
may be appraised and compared correctly, in terms of f 
tors pertaining to visibility and comfort. Data constants for 
conversion of the eandlepower data into performance factors 
such as pavement brightness and disability veiling bright 
ness have also been made available. 

It is a long way back to any assumption that iso foot 
eandle diagrams supply all the information necessary for 
proper lighting application of luminaires. However, the is 
footeandle curves are plotted on the rectangular coor linates 
which Mr. MePhail had in mind, usually in multiples of 
luminaire mounting height. Iso footeandle diagrams would 
be easier to use if supplemented by tabulations of tl foot 
eandles at uniformly spaced longitudinal and transverse dis 
tances. The footeandles may then be readily compared or 
combined for systems with luminaires spaced in multiples of 
mh. Data in terms of small uniform squares were recon 


mended in the 1948 Guide by the Committee on Photometr 


Testing Procedures. Lateral and vertical coordinates, cor 
responding to uniformly spaced points may be set on the 
photometer to obtain data readings directly. J. S. Franklin 
ilso points out that utilization data need not be comput 
from the iso-footeandle diagram. They can be, and sre more 
accurately ealeulated from the iso-eandle data 

Relianee on iso-footeandle diagrams at pavement level for 
effectiveness information, pertaining to factors such as 
glare, is an unnecessary limitation and a burden on the user 

Mr. Franck probably agrees that data showing the exce 
lenee of luminaire design for visibility factors should ly 
available for user appreciation and evaluation as well as iso 
footeandle diagrams 

Also, aren’t we primarily interested in seeing performane: 
of lighting systems involving several luminaires? 

We must somehow dispel the “bugaboo” of photometric 
data use and interpretation. User application engineers in 


general devote many hours, days, weeks or even months to 
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analysis of the volts and amperes of the electrical wiring 
systems. Shouldn’t we devote just a little time to the de 
velopment and analysis of the photometric data which tells 
us how effective the roadway lighting system will be in 
producing seeing and visibility? The latter determines how 
much traffic benefit is derived in terms of user comfort, con 
venience and safety. Those benefits also determine how 
much the use of good roadway lighting will be extended this 
year and next, 

Additional questions are as follows: 

(1) How recently were all street lighting units round? 
(2 Hasn't the rectangular geometry of the street been 
fitted by using prismatic, shielding and reflector techniques? 

3 Isn’t luminaire brightness as well as light distribu 
tion properly proportioned by design of each of the large 
number of elements which Mr. MePhail mentions? 

(4 Isn't it true that Fig. 4 graduated rectangles cannot 
be expeeted to coincide when the distributions from several 
luminaires overlay as they do in roadway lighting systems? 
5) Don’t we have an opportunity rather than a dilemma? 

6 The present American Standard Practice for Street 
and Highway Lighting was presented to I.E.S. in September 
1952, and adopted by A.S.A. in 1953. Weren’t there many 
installations of me reury lamp luminaires by that time? 

Don’t the illustrations and wording of this Practice indi 
eate that the sponsoring I.E.S. Committee was mindful of 
the reetangular street areas involved? For example, in 
paragraph 2.4 (B) page 11 of the American Standard Prae 
tice :“Type I, II, IIT and IV light distributions should vary 
in cones at vertical angles other than the maximum cones in 
order to provide adequate coverage of the rectangular street 
area involved. 

7 Doesn't the American Standard Practice Appendix, 
particularly B7, page 25, show how the width of light distri 
bution (even though measured in cones) varies with the 
vertieal angles to fit specifie rectangular roadway widths 

8) Shouldn’t a Recommended Practice or Report be de 
veloped to show the advantages of providing light distribu 
tion data from a luminaire in the longitudinal and trans 
verse planes of maximum eandlepower, and along other 
representative roadway lines likely to be of interest to the 
iser? 

9) Should it be explained that the rectangular beam 
does not have the same cane lepower at the center, the far 
side and the near side? Actually, in practice, we experience 
no difficulty in properly designating the vertical plane or 
cone of maximum ecandlepower. 

10) The light distribution for seeing and _ visibility 
problem has long prevailed. Which is ahead, the luminaire 
performance or the user requirement criteria? 

ll Doesn’t the ineident light direetion, relative to 
driver observer view direction, significantly affeet the visi 
bility benefit derived from footeandles? 

12) What is the “confusing of the issue” and research 
which is questioned? What type of data make a poor light 
distribution look good, or a good light distribution look bad? 
(13) Coefficient of utilization will not be lost or passed 


ip. Isn't “uniformity” much more significant when applied 
to visibility, pavement brightness or obstacle brightness, ete. 
what the user pays for and can see? 
(14) Fig. 8 is interesting. However, shouldn’t a wider 
lateral light distribution be used for the 70-foot street 


width, to keep down to 4:1 ratio per A.S.A. ratios? 


rather than 
the “slant planes” which Mr. MePhail attributed to me. 


Incidentally, I used the term “inelined planes’ 
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D. A. Toenves:* The author of this paper is to be com 
mended for presenting his analysis in a way that appears 
quite understandable to the reader. If not so carefully writ 
ten, this subjeet could have been involved and obseure. The 
illustrations are especially helpful in making his presenta 
tion easy to follow. 

It appears that in Fig. 1 the assumed light pattern, for 
a round asymmetric luminaire using a point source, has been 
exaggerated. If we break this candlepower distribution pat 
tern down into segments, as the author has later done in 
his analysis, the pattern in Fig. 1 makes it appear that each 
complete segment is quite large and has a fixed amount of 
beam spread and light bending given by its prismatic sur 


faces, resulting in this irregular “saw-tooth” pattern. In 
actual design, is it not true that individual prismatic effects 
are specified for much smaller portions of the glassware and 
of the eandlepower pattern from the reflector, to give a 
smoother light distribution pattern? 

In this approach, furthermore, no mention is made of the 
importance of designing each element of the entire refractor 
to provide enough brightness in all directions of the main 
beams so that there will not be extreme brightness differ 
ences over the refractor surface as viewed by an observer on 
the roadway. 

Later in the paper, the author suggests that the I.E.S. 
classifications of luminaire light distribution be modified, 
and based on geometry of the roadway, rather than angular 
width of distribution. This will have special merit if it can 
be shown to be more logical in describing the end-use of the 
light distribution pattern, and also if it allows these classi 
fications to be more simply defined and computed. 

However, he proposes that the classification be in terms of 
illumination on the roadway. At other points in his paper, 
he mentions the importance that the illumination cover the 
roadway area with reasonable uniformity. While we agree 
with his intention here, we wish to stress that the uniform 
ity, or lack of it, that the motorist or pedestrians see, is 
actually in pavement brightness, not illumination. As is 
being brought out by the I.E. Research Intstitute studies 
on pavement reflection characteristics (Project No. 22) the 
ratio between pavement brightness and its illumination de 
pends greatly upon the angles of elevation of the light 
source and the observer's eyes with respect to the pavement 
surface, as well as upon the pavement surface characteristies 
themselves. This also affects the statement that the author 
suggests be included in the American Standard Practice, 
that the light pattern from the luminaire should be free 
from objectionable streaks and striations — assuming that 
he is speaking of the brightness pattern on the roadway, 
rather than the brightness of the luminaire’s refractor it 
self. To make such a requirement more specific, one would 
ened to deseribe the pavement surface upon which the light 
pattern was to be evaluated. If it were not practical to do 
this, as it might not be, then shouldn’t the importance of 
pavement surface characteristics at least be mentioned? 

In Fig. 8, the deseription is incomplete unless luminaire 
mounting height is shown, or else the dimensions of width 
and spacing are converted into ratios of width/mh and 
spacing/mh, respectively. In the figure, we are interested in 
the fact that for the 70-foot street width the curve is higher 
at 125-foot spacing than it is at 150-foot spacing. Is this 
to be expected from over-lapping of luminaires with high- 
angle eutoff, or does this result from the use of perhaps a 
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narrow Type II distribution on a relatively wide roadway, 
minimum footeandle point at 


so that there is likely to be a 
the eurb directly opposite the luminaire? 


G. G. WHEELER:* I am an application design engineer who 


designs uniform high level lighting systems for installation 


in business districts, highways, ete. My discussion, there- 
fore, will be limited to this viewpoint. 
Mr. MePhail suggested that a new set of classifications for 


luminaires be developed based on illumination on the street, 


however obtained —be it from point sources, horizontal 
sources, or linear sources. In this I coneur, for an applica 


tions engineer is really only interested in light on the street 


provided it is put there with a maximum of ease and com 
fort to the observer; t.¢., a8 uniform and glareless as pos 


sible. It seems to me this should also be the aim of the 


luminaire designer. 

Furthermore, we have already seen test installations of 
street lighting systems using continuous fluorescent tubes, 
either down each side of the street or down the center of 
the street. These may not be the answer, but who ean tell 
what will be next. Hence, if the classifications are to be 
changed, as appears to be desirable, certainly one based on 


“illumination on the street, however obtained” would be the 


most desirable and probably the most perman nt. 

Mr. MePhail mentioned that, under the generally accepted 
eriteria for illumination of streets, the first requirement of 
a street light is to light the street; or, i other words, the 


utilization should be high. For illumination of business 


streets, I do not agree. The primary purpose here, of course, 
is to light the street, but a strong secondary purpose is to 


light the area including the building fronts. In other words, 


the utilization should not be too high. 
I used to believe, as Mr. MePhail apparently did, that 


street lights were to light the street only, and used to 


demand higher and higher utilizations until I saw a system 
city that did an excellent job of confining the 


in a large 
building fronts very dark, 


light to the street, leaving the 
and the overall effect was very dull. Subsequently, in this 
city some of the building owners have found it desirable to 
floodlight their building fronts. 

From an equipment manufacturer’s standpoint and a 
utility’s load building standpoint, this may be fine, but I 


have come to believe that the overall purpose of a business 


district lighting system 1s to make the area appear bright 


vnd well lighted, and this cannot be accomplished by light 


ing the street only. 

This feeling has been strengthened in recent years by the 
popularity in this area of fluorescent luminaires for business 
district lighting. We all know the utilization of fluorescent 
luminaires is low; yet, by popular choice, over the last three 
years considerably better than 90 per cent of the luminaires 
installed in business district lighting systems in our com 
pany’s area have been of the fluorescent type. We doubt 
that municipal officials and businessmen who choose this 
type realize it is because they light up the entire area, but 
they like the effect. 

Some who read this may think I favor the old upright 
type of lighting, but that put most of its light in the air 
and still did a spotty job of lighting building fronts, let 
alone the street. So I am all for modern lighting, but let’s 
not go overboard on utilization in business areas. 

For other areas, residence streets, highways, ete., good 
utilization is of primary importance. In residence areas, 
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people do not want light in their windows, and on highways, 

light off the roadway usually serves no useful purpose. 
As to Mr. McPhail’s second requirement of a luminaire 

uniformity I agree wholeheartedly. His suggested uni- 


formity ratio eurve for every luminaire would be of great 


help in designing systems. 


W. B. Etwer:* In this paper, Mr. MePhail brings out and 
further develops a valuable point touched on in the Rex 
reference and also the writer’s discussion of Rex’s paper to 
the effect that the standard photometric data for street 
lights could better be presented on a rectilinear than a polar 
basis, and in particular, that the present spherical iso 
eandlepower diagram commonly supplied by manufacturers, 
as recommended in the IES Street Code ought to be revised 
in such a manner that a straight line lengthwise of the 
street and parallel to the curb should be represe ntable by a 
straight line on the iso-candlepower diagram. 

In order to accomplish this, it would be necessary to 
revise the iso-candle diagram so that the parallels are no 
longer shown as sinusoids, Straight lines to the center of 
the diagram would then represent straight lines in the 
street parallel to the curb, giving ready data for candle 
power distribution in what Rex calls the “slant planes.” It 
is likely that this change could be made without destroying 
the equal-area feature of the present diagram so that it 
would still be possible to integrate the total light output 
of the luminaire by planimetering the iso-eandle lines. 
This could be a very constructive outgrowth of Mr. MePhail’s 
paper, for which every street lighting engineer would be 
thankful. We hope this revised diagram will be included in 
the next American Standard Practice revision. 

Referring to the analysis of point source luminaires vs 
linear source. luminaires, it is true that any element of re 
flected light from a linear source luminaire is linear, as Mr. 
MePhail says. However, the aggregates of these reflected 
beams from an oval or round luminaire can still be curved 
and still produce circles of light and dark patterns on the 
street surface, as pointed out by the author as a common 
defect in round luminaires. 

Mr. MePhail comments on these common defects in the 
design of refractors in his first paragraph, and at the bottom 
of page 196, and again in the next to the last paragraph. 
This brings up the basie matter of the optical principle of 
street luminaires. The reflector-refractor principle has many 
grave defects, which we believe will result in the ultimate 
adoption of a better principle, known as the diffuser reflee- 
tor principle, and which is already incorporated in a com- 
mercial street luminaire now being installed on white-ways 
and highways. In addition to avoiding the striations and 
streaks so commonly produced by refractors, the new prin- 
ciple permits the economical manufacture of low brightness 
luminaires in large sizes, using incandescent or mereury 
lamps which are not practical with refractor types The new 
principle also provides extremely uniform brightness of the 
working luminaire area which has never been achieved with 
refractor types. 

Mr. McPhail also opens up another subject of tremendous 
importance and one which has been tragically neglected. 
That is the rhetorical question in the middle of page 196, 
“What is the ideal distribution of illumination on a street?” 
Although the vertical distribution shown in the TES Code 
specifies the maximum candiepower between the limits of 
70 to 80 degrees, the sharp cutoff above 80 degrees would 
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give a very poor street light, and in this respect the Code 
leaves much to be desired. The British Street Lighting 
Practice recognizes the importance of high angle light be 
tween 80 and 90 degrees which eliminates the severe spotti 
ness resulting from an 80-degree cutoff. Another factor 
which will have to be introduced into the Code in the near 
future is that of directional lighting for one-way streets 
and divided highways with which substantially increased 
visibility per lumen is attained. This principle, which has 
been contemplated for many years, has only recently been 
embodied successfully in a commercial luminaire. 

In the third from the last paragraph, Mr. MePhail de 
fends the present limitation on maximum permissible varia 
tions of minimum illumination from the average. This dis 
cusser knows of no engineering basis for the requirement in 
the Code that the minimum illumination shall not be less 
than one-fourth of the average illumination on the pavement 
at any point. It is believed that this requirement is strictly 
arbitrary and empirical. The ultimate object of street light 
ing is to obtain visibility and the immediate object is to 
obtain suitable pavement or obstacle brightness, with a 
minimum of glare. There is no correspondence between illu 
mination and pavement brightness unless the angular rela 
tionships between the source and viewer are held constant. 
It is easily possible to obtain increased pavement brightness 
on a given spot of the pavement with a reduction in illumi 
nation, if the angular relationships between projected light 
Therefore, it would seem 


and viewer are suitably altered. 


desirable to change this requirement of the Code to sub 
stitute the words “pavement brightness” for the word “illu 
mination.” This would then allow the street lighting engi 
neer great new latitude in the design and application of 


street lights. 


D. M. Frxen:* Whether or not the luminaire has a short 


inear source, a filament source or a fluorescent source is of 
secondary importance in most street lighting calculations 
since distances are almost always great compared to the 
dimensions of the source. This means that point-by-point 
caleulations are necessary and the inverse square law is 
universally applied. The basic data that the design engineer 
needs is the candlepower distribution data. This is generally 
available, as the author points out, but it is not used to any 
great extent by the design engineers. 

If the iso-ecandlepower diagram is furnished in the con 
ventional lateral and vertical angle coordinates, all of the 
quantities sueh as North and East angles, flux on various 
rectangles on the roadway, average illumination, and utiliza 
tion factors can be readily computed. The author’s conver 
sion diagrams and equations are very helpful. 

I suggest that the iso-eandlepower diagram should be 
considered as the most important information to be fur 
nished about the luminaire and should be used in classifying 
the unit. 

I agree that the present American Standard Practice for 
Street and Highway Lighting classifications are not very 
useful in determining the lighting performance of units. 
Candlepower distributions in a conical surface and in a 
vertical plane are not adequate. Neither is the specification 
of illumination entirely satisfactory. The roadway bright 
ness pattern is the real goal. It is well to note the author’s 
concern with this matter in his statement that “there should 
be no bright and dark areas and no conspicuous streaks or 


Research Engineer, Illumination Laboratory, University of Cali 


fornia, Berkeley, Calif 
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striations.’’ Research is still in progress trying to check the 
validity of the idea of having uniform pavement brightness. 
When the requirements for uniformity can be definitely 
pinned down we will then have a better basis upon which to 
develop the performance specifications. 

May I suggest that the letter E be reserved for illumina 


tion, and that the east angles have a different symbol? 


HaroLp F. WALL:* Mr. 
sion of the light distribution from horizontal mereury light 


MePhail gives a brilliant discus- 


sources and makes recommendations for changing the Ameri 
ean Standard Practice for Street and Highway Lighting. 


“ 


He also makes some very pertinent remarks about the “re 
search project.” I heartily endorse his remark that the “best 
results to date have merely served to confuse the issue.” 

I assume that Mr. MePhail is trying, in his polite way, 
to tell us that the lateral light distribution type numbers 
for mereury vapor fixtures is ineorrect as described by 
Code methods. I took the isolux curves of the new General 
Eleetrie Type III mercury luminaire and superimposed on it 
the curve of a General Electric Type IV incandescent lumi 
naire, (See Fig. A. It seems to me that although the 
distribution of light from the mereury luminaire approaches 
a rectangle, it begins to fall off sharply at 60-foot street 
width and can’t compare with the Type IV incandescent unit 
on streets over this width. Peeculiarly enough, interpolation 
shows that on streets over 60-foot width, the uniformity 
ratio approaches 4 to 1, the Code limit. Therefore, the dis 
tribution type number for mereury vapor fixtures is correct 
as described by the cireular coordinate system in the code. 

It is true, 
and shape, and that future light distributions will be differ 


however, that light sources will change in size 


ent so that his Code recommendations should be given a lot 
of consideration, particularly his recommendation that “Code 
clarification should be broad enough to cover any satisfac 


tory lighting device or method.” 


Kurt Franck:** If Robert McPhail were alive today he 
would appreciate the generous response to his paper, as 
shown by the thorough and searching discussions above. The 
point of his paper, as he expressed himself to his colleagues 
many times, was to arouse interest in the problem of how 
best to analyze and specify the light distribution character 
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istics from linear street lighting sources. It would have 
been gratifying to Mr. MePhail to find that in principle ail 
eight diseussers are in agreement with his proposal. 

In detail, quite a number of the points which several 
diseussors bring up seem to be well taken. Messrs. Keck and 
Crosby bring up the difficulty of adapting Mr. MecPhail’s 
suggested solution to luminaires in which the linear source is 
tilted with respect to the horizontal roadway, and such cases 
undoubtedly eall for modification of the MePhail proposal. 
Messrs. Rex and Toenjes point out that by proper use of 
reflector and refractor design techniques, the distribution 
characteristies of Fig. 1 can actually be better fitted to the 
rectangular geometry of the street than Fig. 1 indicates; 
this is unquestionably so, MePhail’s intention in Fig. 1 
having been to show differences in principle in the schematic 
diagrams of Figs. 1 and 2. 

Mr. Rex further states that the choice of the particular 
rectangular co-ordinate grid shown by MePhail in Fig. 4 
does not lend itself well to the analysis of results from 
several luminaires as they contribute to the illumination at 
a given point on the roadway in a complete street lighting 
system. Again, it might be well to modify the details of 
MePhail’s proposal for such practical considerations. 

Several of the discussions showed considerable interest in 
the uniformity chart of Fig. 8. To answer their questions, 
it might be worthwhile to give in somewhat more detail the 
development of such uniformity ratio curves. 

Fig. 8 was intended merely to show a typical uniformity 
eurve. Certainly, in order to be completely usable there 
must not only be data on mounting height but indication of 
overhang and whether staggered, one side, or opposite ar 
rangement is used, All of these will affect the shape of the 
curves 

The chart in the paper was drawn for a 30-foot mounting 
height, a staggered arrangement and a 5-foot overhang. This 


is only one chart of many that have been prepared where 


the complete set of data, as now prepared, includes average 
to minimum values, maximum to average values, and also 
average footeandle eurves, to indicate the actual level of 
horizontal illumination. 

To answer specifically the question regarding the shape of 
the curve, Fig. 8 applies to a Type III distribution that is 
relatively narrow, with minimum illumination opposite the 
luminaire on the far side of the street. This is why, for one 
thing, the 70-foot street curve quickly goes beyond the 4:1 
ratio of average to minimum. 

It should be noted here that these curves are plotted on 
the basis of the actual minimum value wherever it may occur 
on the street, for any condition of spacing and width (with 
all significant luminaires contributing). In practically every 
ease the location of the minimum value will shift position on 
the street as the spacing and width increase. The reason for 
this change in position of minimum value may be due to 
many different things, each of them alone, or in combination, 
the direct result of the distribution characteristics of the 
luminaire. Often this shift takes place more than once, with 
the location jumping around over the area. This means the 
rate of change of the minimum value may vary while the 
rate of change of the average is constant. Since the curves 
are plotted as a function of the ratio of average to minimum 
illumination, the curves could, and often do, change diree 
tion when the minimum value changes position on the street. 

The uniformity curves are another way of looking at the 
candlepower distribution from the standpoint of the final 
overall results in horizontal footeandles from a system of 
luminaires. If there were always a straight line relationship 
between average and minimum footcandles, there would be 
little need for curves of this type. There will seldom, if 
ever, be a straight line relationship and the real worth of 
these curves, therefore, is that they quickly and readily 
point out the performance characteristies of any distribu 


tion and accurately establish the limits of application of 


that distribution. 
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File No. 31/ 


INSTALLATION AT ST. LUKE'S CHURCH, 
SYCAMORE ST. AND MILLER AVE., BUFFALO. N. Y. 


Lighting a Church 


LIGHTING OBJECTIVE: To enhance the beauty of this newly decorated, spacious basilican interior 


through lighting from concealed sources and provide general illumination for occasional reading. 


GENERAL INFORMATION: The nave, shown above, is approximately 128 feet by 46 feet with a 45- 
foot ceiling height. The ceiling and the walls are ivory (70% REF) with deep blue and gold 
decorations and with murals in a variety of colors. The altar is marble (center panel 80% RF, 
background 40% RF) and golden bronze. The half dome of the sanctuary is deep blue (5% RF), 
powdered with gold stars. The reflectance of the reredos, pews and floor are 30°, 10%, and 20%, 
respectively. 
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Lighting a Church (Continued) 


INSTALLATION: Illumination in the nave is provided by: Twelve Rambusch luminaires, Catalog 
No. BIA-24-V (equipped with 1000-watt bi-post lamps) spaced 21 feet apart in two rows 21 feet 
on centers; and forty-eight 150-watt PAR-38 flood lamps (on approximately 515-foot centers and 
aimed 35 degrees up towards the ceiling) concealed in the two wall cornices located 20 feet below 
the ceiling. The altar is illuminated by six 150-watt PAR-38 flood lamps in shielded enclosures con- 
cealed behind the sanctuary arch and piers. The mural on the half dome is lighted by an addi- 
tional two 150-watt PAR-38 lamps concealed in the cornice above the reredos. 

Twelve months after installation, illumination readings were: nave — 12 footeandles, incelud- 
ing 3 footeandles with the indirect lighting alone; altar — 15 footcandles (vertical). Brightnesses 
were as follows: 

Luminaires at 4° ‘ Sanctuary dome figure 
Ceiling Reredos 

Upper wall ‘ Pews 

Wall above cornice Floor 

Altar 


Lighting designed by Niagara Mohawk Power Corp. and lighting installed by Robert- 
son Electric Co., Inc., both of Buffalo, N. Y. 


Lighting data submitted by Niagara Mohawk Power Corp., Buffalo, N. Y., as an 
illustration of good lighting practice and to aid in the design of similar 
installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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1. Introduction 


In the past, measurements of the effective inten- 
sity of condenser-discharge lights have generally 
been made by two methods: (1) coupling the output 
of a phototube to a cathode-ray oscilloscope, photo- 
craphing the trace of the instantaneous intensity 
against time, integrating the area under the curve 
and computing the effective intensity; and (2 
charging a capacitor by the photoelectric current 
generated by one or more flashes and measuring the 
voltage developed with a vacuum-tube voltmeter 
Both of these methods are time consuming when 
intensity distribution measurements of a projector 
with a flashing source are being made. In addition, 
when the source is a condenser-discharge lamp, 
there has often been uncertainty about the accuracy 
of the correction of the spectral response of the 
photometric system to the CIE standard observer 
luminosity function; the sensitivity may be so low 
that short photometric distances are required ; al- 
though the average photoelectric current is low, 
peak currents are high, and, unless suitable precau- 
tions are taken, the phototube may be saturated 
during part of the flash, destroying the linearity of 
the system. A method that will allow measurements 
of the effective intensity distribution of condenser- 
discharge units producing repetitive flashes to be 
made and recorded automatically is very desirable. 
The development of such a method, designed to 
avoid difficulties of the types described above and 
making use of commercially available equipment, 
wherever possible, is described below. 


2. Effective Intensity Photometer 


The effective-intensity photometric system is 
shown schematically in Fig. 1. The test and stand- 
ard distances, the intensity of the standard lamp, 
and the transmittance of the sector dise are chosen 
so that the average illumination on the photocell 
during ealibration is of the same order as the illu- 


This paper was prepared as a part of the work in the development 
ef aviation ground lighting conducted at the National Bureau of 
Standards under the sponsorship of the Visual Landing Aids Branch 
of the Bureau of Aeronautics and the Aeronautical Accessories 
Laboratory, Wright Air Development Center. AUTHOR: National 
Rureau of Standards, Washington, D. C. 
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Photometer for Measurement of Effective 
Intensity of Condenser- Discharge Lights 


mination from the projectors under test. The see- 
tor dise was used to obtain flashes during calibra- 
tion which had roughly the same intensity-time 
relation as the flashes from the lights under test. 

As will be shown below, this latter condition is not 
necessary. With this system it is possible to obtain 
in approximately three minutes an intensity distri- 
bution curve of a projector using a condenser-dis- 
charge lamp which produces repetitive flashes. 

Light from either the test unit or the standard 
lamp falls on a diffusing glass so that the distribu- 
tion of illumination on the photosensitive surface of 
the phototube is independent of the distance of the 
light source. A small aperture in front of this glass 
is used to control the illumination on the phototube. 
The light then passes through the luminosity filter 
to the phototube. This filter is so designed* that the 
spectral response of the phototube-filter-diffusing 
glass combination is essentially that of the lumi- 
nosity function of the CIE standard observer.! 

A type PJ-14B phototube is used because it is 
stable, it has a low dark current, and its relatively 
flat spectral response simplifies the design of the 
luminosity filter. The correction for the spectral 
sensitivity of the phototube by the luminosity filter 
is sufficiently accurate for the photometry of any 
non-chromatie (“white”) light using an ineandes- 
cent lamp or a conventional flashtube. The lumi- 
nous sensitivity of the phototube-filter combination 
is sufficiently high so that the photometric distance 
may be made as large as necessary. 

The output current of the phototube is smoothed 
by the resistance-capacitance network so that the 
phototube will not be saturated and the d-e elec- 
trometer-amplifier will not be overloaded during 
the flashes and so that output current will be suffi- 
ciently stable to produce a smooth curve on the re- 
cording potentiometer. The output of the system 
is, of course, proportional to the average photo- 
electric current and hence to the average illumina- 
tion at the phototube. 

The General Radio Type 1230A d-ce amplifier and 
electrometer is operated with its “Ground” switch 


*The luminosity filter was designed by Mr. I. Nimeroff of the National 
Bureau of Standards. 
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TEST LIGHT 


PHOTOTUBE 
ELECTRIC 
TYPE 


Luminosity 


LUMINOSITY FILTER: CORNING NO 4784, 5.0mm 
5760, 
3307, 


Cgi G25 MFO, 2000- VOLT 


4.7 


VARIAGLE SPEED SECTOR DISC MOTOR; GERALDO WELLER TYPE~- 2760 


RECORDING 
POTENTIOMETER 


MORTHRUP 
MOOEL A SPEEDOMAX) 


Smv FULL SCALE 


0. c. 
ELECTROMETER 
AMPLIFIER 


GENERAL RADIO 
MODEL 12504 


COMPONENTS WITHIN THE DOTTED LINES ARE PLACE CURING CALIBRATION 


CALIBRATION AQUUSTING RESISTOR: DECADE BOX x (104! +0.1+0.01) 


in the “I” position. With this arrangement, use of 
a single capacitor across the input of the instrument 
is unsatisfactory because the feedback in the instru 
ment produces low-frequency oscillations (of the 
A network 


oscillations. 


order of 0.1 to 0.5 eps) in the output 
of the type shown eliminates these 
With the “Ground” switch in the “E” 


single capacitor across the input may be used. The 


igie 


position, a 


time constant of the circuit is then a function of the 
eapacitance across the input and the input resist 
ance selected by means of the “Input Resistance” 
switch of the electrometer-amplifier. The arrange- 
ment shown is considered preferable unless very 
long time constants are required, for the time con 
stant is relatively independent of the input resist- 
ance selected and may be readily adjusted by 
changing the values of R, and Re. Ordinary carbon 
resistors are satisfactory, but capacitors with very 
high leakage-resistance are required to obtain sta 
bility of calibration 

The electrometer-amplifier is designed to operate 
an external five-milliampere full-scale meter or re 
corder. However, the recording potentiometer avail 
able had a five-millivolt full-scale range. Load re 
sistor PR, is used to obtain a suitable input signal 
for the recording potentiometer from the output 
eurrent of the electrometer-amplifier. It also pro- 


vides a convenient means of making small adjust- 
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Figure 1. Block diagram of effective-intensity photometric system. Components with dotted lines are in place only 
during calibration. R,, calibraticn-adjusting resistor, is a decade box adjustable by 0.0l-ohm steps to 99.99 ohms. 


ments of the over-all sensitivity of the photometri 
system. The minimum value used for RP, is one ohm 
in order that a full-scale reading of the potentiome- 
ter may be obtained before the electrometer is over- 


loaded. 


3. Theory of Operation 
The method of obtaining the effective intensity of 
a condenser-discharge light flashed at a known rate 
from measurements of the average intensity is de 
veloped below. 
3.1 Definitions of Terms and Symbols. 
The terms and symbols used in this paper ars 
defined as follows: 
I the instantaneous intensity of the test light 
during a cycle 
I the average intensity of the test light during 
a complete flash cycle 
I, the effective intensity of the test light 
I, the intensity of the standard lamp 
T the transmittance of the sector dise 
PD the distance between the test light and the 
diffusing glass of the photometer 
d the distance between the standard lamp and 
the diffusing glass of the photometer 
r the time in seconds required for a complete 


flash cycle 
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R, 


the recorder reading for the test source 
the recorder reading during calibration with 
the standard lamp and rotating sector dise. 


3.2 Basic Relations. 


The effective intensity is defined as 


a 


| 


where ¢, is the time in seconds of the beginning of 
the flash and fe is the time of the end of the flash 
An equation of this form was first suggested by 
Blondel and Rey but has rarely been used.* 

The times f,; and fs are chosen so that J, is equal 
to 7 at these times. However, if the effective inten- 
sity is sufficiently small in comparison to the in- 
stantaneous intensity over most of the flash then 
oh 


Idt without intro- 


Tdt may be replaced by | 


ducing significant errors. In addition, the flash of 


a condenser-discharge light is so short (generally 
less than 0.001 second) that f.—f, is negligibly 
small in comparison to 0.2. 

Therefore equation (1) may be rewritten as 


| “rat 


But 


Note that +r, the period of the flash cycle. must be 


known, and must be stable, to the same degree of 
accuracy as is desired for the effective intensity 

The time constant of the input circuit is suffi 
‘iently long so that the recorder indication is nearly 
steady and proportional to the average current of 
the phototube. During a flash the photoelectric cur 
rent charges capacitor (, and the voltage across the 
phototube is not decreased appreciably. Hence the 
phototube does not saturate and the photoelectric 
current is at all times proportional to the illumina- 
tion on the phototube. 

Therefore, the recorder reading is given by 


kT 


where & is a constant of proportionality which is a 
function of the exposed area of the diffusing glass, 
the input resistance of the d-c amplifier, the range 
on which the amplifier is set, the load resistance 
across the output of the amplifier, and the sensitiv- 
ity of the recorder. 
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Combining equations (4) and 


I, 5rD* 
=, (6) 
R k 

For ease in interpretation of the recorder charts, 
the ratio 7,/R is made the product of either an 
integer, or the reciprocal of an integer, and an 
appropriate power of ten by adjusting the parame- 
ters of the circuit to obtain the proper value of k. 
The recorder chart can then be graduated in a con- 
venient number of effective candles per chart divi- 
sion. 
3.3 Calibration. 

The calibration of the photometric system to ob- 
tain the proper value of & is accomplished by means 


of a standard lamp. 
Since 


57D 
d- 


A value of J, R is chosen and the parameters of 


then R. 


the photometric system are adjusted to obtain the 
desired R,. The aperture of the photometer is kept 
sufficiently small so that the phototube will not be 
saturated during a flash. The eleetrometer-amplifier 
is generally operated on the 100- or 300-millivolt 
range using an input resistance of 10° or 10° ohms. 
The maximum output of the instrument is kept 
near, but below, the design maximum. Final ad- 
justment of the calibration is obtained by adjusting 
the value of the Resistor, R,;, across the amplifier 
output until the voltage drop across this resistor 
drives the recorder to the desired reading, R,. 


3.4 Performance Tests. 

The photometric system was calibrated by means 
of a standard lamp one meter from the photometer 
and two 2-aperture sector dises having transmit- 
tances of 0.0098 and 0.0252. These sector dises were 
used as designed and also with one aperture 
blocked, resulting in transmittances of 0.0049 and 
0.0126. The dises were driven at speeds of 80 rpm 
and greater. Under these conditions the variation 
of the illumination on the photometer during the 
time of exposure approximates that obtained with 
condenser-discharge lamps. No measurable change 
of response with variation in speed of rotation of 
the sector discs from 30 to 1000 rpm was found. 
The recorder readings were proportional to the 
four transmittances of the sector discs within the 
accuracy with which the recorder chart could be 
read. 

Measurements have been made automatically of 
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Figure 2. Typical horizontal and vertical intensity dis- 


tributions made automatically with the effective-intensity 
photometer of a projector with a flash rate of two per 


second. 


the intensity distributions of a number of projec 
tors which use condenser-discharge lamps. The 
light under test was mounted on a goniometer to 
permit rotation about a fixed horizontal axis per- 
pendicular to the photometric axis and about a 
secondary axis perpendicular to the first and 
initially vertical. These angles are referred to as 
“vertical” and “horizontal” respectively. Traverses 
were taken by driving the goniometer and the re- 
corder-chart drives with synchronous motors, thus 
recording the intensity of the light as a function of 
the angle from the axis of the light. The speed of 
the goniometer drive was 7.5 degrees per minute. 
This speed was sufficiently slow so that the photo- 
metric system could follow the changes in intensity 
even with the long time constant introduced by the 
smoothing network in the input cireuit to the d-c 
amplifier 

Examples of these measurements are shown in 
Figs. 2 and 3. As shown in Fig. 2, when the flash 
rate is two per second, the time constant of the 
photometric system is sufficient to smooth the 
curves so that the effect of the individual flashes is 
not shown 
flash rate is one per second, the effect of the indi- 
vidual flashes is visible. This effect could have 
easily been reduced by lengthening the time con- 


However, as shown by Fig. 3, when the 


stant of the system by increasing the value of R, 
and Rs. However, the time constant would then 
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ANGLE FROM AXIS WEGREES 


on 


Figure 3. Typical horizontal and vertical intensity dis- 
tributions made automatically with the effective-intensity 
photometer of a projector with a flash rate of one per 

second, 


have been so long that the scan rate of the gonione- 
ter would have had to be considerably slower than 
the 7.5 degrees per minute rate used when these 


figures were recorded, 


4. Discussion 

The photometer system described here is, of 
course, not limited to the photometry of concdenser- 
discharge lights only, but is applicable to any light 
having a flash duration of less than about one milli- 
between the times when the intensity is 
The effective 


second 
about 5 per cent of peak intensity 
intensity distributions of lights with flash durations 
somewhat longer than one millisecond (up to about 
0.01 second) can often be recorded automatically 
with this system if a suitable correction factor is 
included in the calibration. This factor is the ratio 
of the effective intensity computed by equation (1 
to that computed by equation (2 

The components used in the system described 
here can, of course, be replaced with components 
Those listed in Fig 


1 were used because they were readily availabl 


having similar characteristics 
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A.I.A. File No. 31/ 


INSTALLATIONS IN RESIDENCE OF STANLEY PATTERSON, DALLAS, TEXAS. 


Transilluminated Curtains 


LIGHTING OBJECTIVE: To conceal several small and unattractive windows and provide a large 


area, low brightness source of general lighting. 


GENERAL INFORMATION: In redecorating this older house, the entire window wall of the dining 


room shown above was covered with full (fabrie four times wall width) pleated curtains made of a 
finely woven white nylon (80 per cent reflectance). This room faces west and receives the uncom- $ 
fortably strong Texas sun all afternoon so the cream colored window shades are kept drawn; the 

sunlight is diffused through the shades before it reaches the curtain. (This side of the house is - 
only 15 feet from an adjacent one, so there is no view.) The entire house is air conditioned so the a 


windows are rarely opened. There are venetian blinds over the windows behind the curtains in 
the bedroom shown on the next page. 
Room colors and approximate reflectances are as follows: 


Dining Room Bedroom 

Ceiling Cream 70% RF Pale Aqua 70% RF > 
Window Shade or Blind Cream 70% RF White 80% RF ‘i 
Walls Cream 70% RF Pale Aqua 70% RF > 
Carpets Beige 50% RF Aqua 40% RF ~ 
Wood Furniture Walnut 15% RF Walnut 15% RF 5 
Drapery Aqua 40% RF Zz 

(over) = 
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Transilluminated Curtains (Continued) 


PLEATING 
TAPE 


CLOSE WINDOW AT al 
WITH LIGHT REFLECTING 
SURFACE SUCH AS SHADE 
OR BLIND 


INSTALLATION: Wiring channels, with 40-watt rapid start fluorescent lamps, are mounted continu- 


six inches behind the curtain headings. Three deluxe warm 


ously (socket back to socket back 
white lamps are used in the dining room, and two deluxe cool white (to emphasize the aqua colors) 


on the bedroom wall area behind the bed. 

The decorative dining room luminaire is a Lightolier No, 4214 with four 25-watt lamps. In 
the bedroom, the center ceiling luminaire is a Puritan No. 1522 with four 40-watt lamps, and the 
recessed luminaire over the desk is a Lightolier No. 7991/7997 with a 150-watt lamp. (The window 


behind the desk does not have the fluorescent lighting treatment. 
Lighting results are as follows: 


Brightnesses (Dining Room) 


Illumination 

Dining Tabk Ceiling above lighting 

Curtain lighting only Wall above lighting 
Curtain 


Just below heading 160 fLsmax. 


Desk Top (Bedroon 
62 fL (at normal 


Decorative luminaire 


viewing angle) 


1 foot below heading Dé fL 
} feet below heading 
5 feet below heading 44°L 


Wall opposite curtain 5.7 fL 


Lighting designed by Ruth Patterson, Dallas Power and Light Co., Dallas, Texas. 


Lighting data submitted by Ruth Patterson as one solution to a lighting problem and 
to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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Lamps for 
Aircraft Lighting 


1.E.S. Recommended Practice, prepared by the Subcommittee 
on Aviation Lamps (Miniature) of the Aviation Committee 
of the Illuminating Engineering Society 


ForEWorD cation and includes trade numbers, now available or now used in aircraft 
Air Force-Navy or Military Standard lighting. In omitting some of the 


The lamp table in this Recommended 
Numbers and essential design data for lamps now employed, the Committee 


Practice has been prepared as a revi 
sion of the table titled “Lamps For equipment designers, 


Aireraft Lighting, TIES-SAE Recom It should be emphasized that this 


has no intention to restrict the design 


of new equipment. Its objective is to 


cuide design toward the use of the best 


mended Practice,” which was published table does not include all of the lamps 


in the April 1950 issue of ILLuMINat- lamp for each service. 

ING ENGINEERING. Approved by the Council of the Illuminating The Subcommittee is still active and 
on Engineering Society, September 1957. A Trans- 
This table lists the lamps by appli cite a Gn Shahan plans to make revisions from time to 


Lamps for Aireraft Lighting — IES Recommended Practice 


(The lamps shown are those recommended for the service indicated. This list is not intended to be a catalog and hence does not 


include many types of lamps now in us¢ 


wv 
. o _ c 
2 Vv ev ° 

4 

Land 4 100-W PAR-46 Sor. Terr 7.64 25 o.92 
2. Landing 13.0 PAR-46 Ser. Term C-2 25 0.92 
Landing 28.0 45 AN3129-452 250-W PAR-46 Ser. Term 0.92 
4. Landing 28.0 4556°¢ 1000-W PAR-64 Ser. Tern OU -8 
5. Landing 28.0 4559 AN3120-4559 600-W PAR-64 Ser. Tern COR 4 > 00 
6. Landing 28.0 4581¢4 150 W PAR46 Ser. Term COR 31, 16.08 10 0.92 
7. Landing 28.0 4596°4 250-W PAR-36 Scr. Term CO-8 2% 8.93 25 0.52 
8. Landing 115.0 4569 600-W PAR-64 Ser. Tern CC-13 3% 5.22 25 2.00 
9. Taxiing 28.0 4550 250-W PAR-56 Ser. Term CC4 _ 4%, 8.92 25 1.45 
10. Taxiing 28.0 4551 250-W PAR-46 Scr. Term cCc-6 3% 8.92 25 0.92 
11. Taxiing 28.0 4570 150-W PAR-46 Ser. Tern CC-6 ti 5.36 s00 0.92 
2. Taxiing 28.0 45s7°¢4 250-W PAR-36 Ser. Term oC-8 2% 8.92 25 0.52 


13. Position 28 93 15-CP S83 S.C. Bay C-2R 1's 2 1.04 900 0.021 
14. Position 12.8 1777 24-CP S-8 S.C. Bay C-2R 1% 2 1.5 s00 0.021 
15. Position 13.0 7512-12¢°* 26-W GG-10 S.C. Ind C-2R = 2 2.0 0.019 


16. Position 13.0 4174-12°° 10-W GG-12 S.C. Ind C.6 2% Lor 100 om 
17. Position 28.0 7512¢ 26-W GG-10 S.C. Ind 23 93 100 0.019 
18. Position 28.0 40-W GG-12 S.C. Ind CC-6 — 2% 1.43 300 

19. Position 22.0 1683 MS-35478-10 32-CP S-8 S.C. Bay 2C-2R 1% 2 1.02 00 0.021 
20. Position 28.0 sil AN3133-311 50-CP S-11 S.C. Bay C-2V 1% 2% 1.28 300 0.022 


21. Position 28.0 4505Ree AN3144-R4505 50-W PAR-36 Ser. Term CC-6 2% 1.78 400 0.52 
22. Anti-Collision 13.0 TO79-12¢¢ 10-W GG-12 S.C. Ind C-6 2% 3.08 150 — 

23. Anti-Collision 28.0 tt 40 W GG-12 S.C. Ind CC-6 - 2: 14 150 
24. Anti-Collision 28.0 4594 100-W PAR-36 Ser. Term Cc-6 2% 3.57 300 

25. Wing Inspection 28.0 4502° 4N3144-4502 50-W PAR-36 Ser. Term CC.6 2% 1.78 400 


26. Interior 13.0 77 ANS141-77 -CP G5 S.C. Bay C-2V W/ 1% 37 «61000 0.012 
27. Interior 13.0 R9 MS-15570-5 6-CP G-6 tay C-2R 71 Indef 0.012 
Long 
28. Interior 13.0 1383° MS-35480-1 20-W R-12 S.C. Bay C-8 2% 1.54 300 0.026 
29. Interior 12.8 1141 MS.-35478-4 21-CP S.8 S.C. Bay C-2R 1% 2 1.34 500 0.021 
30. Interior 28.0 | AN3141-301 G5 S.C. Bay C-2F 1% 17 500 0.012 
31. Interior 28.0 303 MS-15570-6 6-CP S.C. Bay % 500 0.012 
32. Interior 28.0 307 MS-35478-6 21-CP S-8 s.¢ Say 1% 2 65 100 0.021 
33. Interior 28.0 tO71F* 21-CP S-81F S.C. Bay 1% 2 65 100 0.021 
34. Interior 28.0 ;O7SRB!I MS-35478-7 65-A S-8 S.C. Bay 1% 2 65 200 0.021 
35. Interior 28.0 s11 AN3133-311 50-CP 8-11 S.C. Bay 1% 2% 1.28 300 0.022 


Footnotes a-j at end of table on the following page. 
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Lamps for Aircraft Lighting — IES Recommended Practice (continued) 


Air Force- 
Standard 

No. 

Amperes, 

Watts, or 
Candlepower 
Light Center 
Length (Inches) 
Max. Overall 
Length (Inches) 
Amps" at 
Design Volts 
Rated Avg. Lab. 
Life” (Hours) 
Approx. 

Weight (Pounds) 


Navy or 
Military 


Type Cover Approx. Initial Approx. Spread to 10 Per Cent Maximum | Degrees 
Class Max. Candlepower Horizontal Vertical 
11 
4 
11 
32 


over the temperature 


time, such as this one, in keeping with AviaTION COMMITTEE I, Fagin Gi. M. Kevern 
new knowledge and advanced practices. L. C. Simpson, Chairman O. F. Farris C. B. King 
M. A. Warskow, Vice-Chairman R. E. Faucett A. L. Lewis 
SUBCOMMITTEE ON AVIATION R. J. Stefany, Treasurer W. C. Fisher D. C. Miller 
LaMpPs (MINIATURE) J. F. Angier P. B. Clark P. H. Greenlee W. A. Pennow 
M. A. Mortensen, Chairman F. C. Ashe G. J. Clement J.S. Haney . H. Projector 
R. K. Davis P. H. Greenlee KE. Boghosian D. T. Coggins W. D. Howell *. E. Shipley 
I. Fagin Norbert Sehwenkler F. B. Brady H. A. Cramer J.P. Hoxie . A. Stone 
W. C, Fisher R. J. Stefany F.C. Breekenridge W. A. Darrah W. Hulke . C. Vipond 
G. W. Godfrey T. O. Twist W. D. Callaghan C. A. Douglas W. A. Jensen . P. Wilson 
F. M. Wolfe J.M. Chamberlain P. Downey A. B. Winters 


Lamps for Arreraft Lighting ILLUMINATING ENGINEERING 


c 
© 
© ‘ 
o> 
nterir 1ISB ANSLS3-SB311 1.28-A S11 Bay C-2N 2% 1.28 
37 nterior 28.0 13s MS-35480-2 R-12 S.C. Bay 71 
38 nte r on R115-24 20-W GG-t2 S.C. Ind CC-6 
19 nt 6W T-5 Min. Bipir 
4 nte T-5 Min. Bipu 
41. Inte 14-W r-12 Med. Bipir 
42 nterior 15-W ros Med. Bipin Is 
4 nteric 20-W r-12 Med. Bipin i 
44 nt or W r-8 Med. Bipir ‘ 
4 st 28 MS-1 \ T-1% Mid. Flange c-6 
46 13.0 77 s141-77 cP ( S.C. Bay C-2V 1% I. 
4 13.0 MS-15570-5 6CP Gt S.C. Bay C-2R 1 Indef 12 
is 13.0 ANS121-181¢ T3% Min. Bay C-2V 0.006 
49 14.0 T1% Mid. Flange C-2F Os 7 
5 28.0 1 \N3141-301 ce G-5 S.C. Bay C-2F 1% 
MS.15570-4 G6 S.C. Bay l 500 0 2 
52 28 MS-15571-4 17-A T-3% Min. Bay C-2F 1 17 ) 
28.0 AN314 27 HA T3% Mid. Flange C-2F 
or 
i ment 22.0 1495 VWS.25060.149 6CP T-4 Min. Bay 1*s 
Signalling $501 AN3126-4501 \ PAR-36 Ser. Tert 2% 2 
t rposes of w ng d er imu amperes at d r t iy be approximately 15 per nt greater than design amperes 
nder specified test conditions 
; ta for PAR lamps 
Lamp No 
$501 
4502 
4522 
$537 Clear 200.000 11 6 
4550 Lens 75 5 
$551 Lens 75,000 50 10 
$556 (lear O00 12 l 
; 4559 Clear 570,000 1 12 
Clear 100.000 10 
457% Lens 2 000 50 
$581 Clear 400.000 13 14 
i587 Lens 40,000 40 13 
504 ‘ 7 65 1 7 
1506 Clear 150 ’ 11 12 
Consult lamy nufacture before sing 
® Reflectorized bull 
‘Not trade number Available from Grimes Manufacturing ¢ pany 
tf Available from Grimes Manufacturing Compar 
* Passing lamp, red cover 
h Inside frosted 
Silvered howl 
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1.E.S. Guide for 


Measuring and Reporting 
Daylight Illumination 


Foreword 


At the 1954 Daylighting Committee 
meeting, a Subcommittee on Measure 
ment and Reporting on Daylighting ot 
Interiors was established to study the 
a guide for measurement and 
reporting ot Under the 
chairmanship of Dr. E. E. Vezey, the 
undertook a 


need of 
daylighting. 
Subcommittee survey of 
literature on the subject of daylight 
survey techniques, both in the United 
This survey was 


States and Europe. 
completed in 1955, and as a result, the 
Subcommittee reported that possibly 


two guides for measurement and re- 
porting of daylighting should be under- 
taken. 


simplified technique for making day- 


The Committee recommended a 


lighting surveys with a minimum of 
equipment necessary and a comprehen 
sive technique requiring laboratory 
type equipment. 

It was found that the daylighting 
techniques being used since 1950 were 
a composite of the various ideas previ- 
ously used, and would consequently be 
a basis for a daylighting survey tech- 
nique. The principle difference in the 
new techniques was that of dividing 
the incident illumination into the three 
illu- 


basic components —the sun, the 


mination from above the horizon ex 
cluding the sun, and the illumination 
from below the horizon. It was further 
found that the photographie recording 
technique lent itself well to daylighting 
surveys. 

In 1956, the 


the problem of developing the compre- 


Committee undertook 
hensive lighting survey technique un- 
der the Chairmanship of J. W. Griffith. 


Approved by the Council of the Illuminating 
Engineering Society, June 1957. A Trans 
action of I.E.S 


APRIL 1958 


Prepared by the Subcommittee on Measurement and Reporting 
on Daylighting of Interiors of the Daylighting Committee 
of the Illuminating Engineering Society 


This proposed guide is the result ot 
this 


devise a simplified technique for meas- 


undertaking. In attempting to 
urements and reporting of daylighting, 
the Subcommittee found that very little 
simplification could be obtained and 
still retain the necessary data to permit 
comparison between daylighting sur- 


veys. 


SUBCOMMITTEE ON MEASUREMENT 
AND REPORTING ON 
DAYLIGHTING OF INTERIORS 


J. W. Griffith, Chairman 


J.S. Herbert R. H. Reed 
E. M. Linforth D. E. 


Spencer 


DAYLIGHTING COMMITTEE 
H. B. Vineent, Chairman 
J. W. Griffith, Vice-Chairman 


W. J. Arner E. M. Linforth 
L. E. Barbrow W. F. Little 

R. A. Boyd T. H. MacDonald 
R. L. Biesele, Jr. H. E. Machamer 
A. A. Brainerd Murray MeDavitt 
H.S. Bull R. W. McKinley 
E. W. Conover E. C. Miles 

Doyt Early F. W. Mowrey 
W. B. Ewing R. H. Reed 

C. D. Gibson F. K. Sampson 
B. F. Greene Paul W. Seagers 
J.S. Herbert D. E. Spencer 

G. N. Hingston Kk. C. Weleh 

R. C. Kendall O. F. Wenzler 
H.F. Kingsbury C.J. Youngblood 


General 


1.1—Objective To provide a guide 
for measuring and reporting illumina- 
tion within buildings from daylight 
alone to permit systematic evaluation 


of daylighting design. 


1.E.S. Guide for Measuring and Reporting Daylight Illumination 


1.2—Quantities Measured 


1.2.1—Evterior Quantities Measured— 
Since the interior illumination is de- 
pendent both on quantity of incident 
illumination and direction of incident 
illumination, it is necessary to take the 
following exterior readings for each 
fenestration area: 

(1) The total incident illumination 
measured in the plane of the fenestra- 
tion area or in a parallel plane at the 
outer edge of any exterior control de- 
vice. 

(2) The incident illumination from 
the sun only (measured in the same 
plane as (1) above), and record its 
altitude and azimuth. 

(3) The incident illumination from 
above the horizontal excluding sun 
(measured in the same plane as (1) 
above). 

(4) The incident illumination from 
below the horizontal (measured in the 
same plane as (1) above). 

(5) The total incident 
measured in a horizontal plane in an 


illumination 


unobstructed position. 

(6) Brightness measurements of the 
sky vault visible from the fenestration. 
large 


(7) Average brightness of 


area surfaces visible from the fenes- 
tration such as the ground, concrete 


areas, or buildings. 


1.2.2—I nterior Quantities Measured 


(1) The illumination incident on a 
30-inch work plane at points 5 feet in 
from each wall, at mid points along the 
walls 5 feet in and at the center of the 
room, 

2) Illumination values or bright- 
ness readings on the walls and ceilings 
at the loeation shown in Fig. 1. 

(3) Average reflectances of all sur- 
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Figure 1. 


faces within the room containing six 


teen square feet or more and with 


different reflectances, 


1.3—Conditions of Tests 


1) For best results, tests should be 


run under stable daylight conditions. 


2) Tests run on partly overcast 


taken 


dev Ices, 


days should be with instan 
taneous 
All 
turned off during tests. 
t) Adjustment of all control should 


be noted 


reeording 


electric lighting should be 


1.4—Test Equipment and 
Procedure 


Brightness meter Kither a 


visual comparison, photoelectric, or 


equivalent brightness meter should be 
en ploved. 

-) Illumination values may be ob 
tained by the use of brightness meters 


plate of known reflectance 


or with eosine-eorrected and color 


corrected photocells. In using filters on 
pho 
densit ind placed 


ocells, the filters should be neutral 


under the cosine 


corrector in such a manner that the 
cosine characteristie will not be altered 
}) Calbrations All meters should 
be in calibration as used and a note 
ade of when calibration was run. If 
filters are emploved, the instrument 
should be calibrated with the filter in 
place 
+) For non-stable tests instan 
taneous reeording techniques such as 


photographic recorders should be em 


ployed, 

>) All exterior illumination read 
ings should be taken before and after 
the interior tests for stable exterior 
conditions and constantly throughout 
the entire tests for non-stable condi- 
tions. Sky brightness readings should 
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Sketch showing locations for illumination 
values or brightness readings. 
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Figure 


be taken before and after the interior 
test. 

(6) Exterior illumination values 
may be obtained by the use of a test 
plate of known reflectance and a 
brightness meter for stable conditions 
or by cosine- and color-corrected pho 
tocells for stable or unstable conditions 
(with neutral density filters as needed). 
Incident illumination values for illumi 
the 


from 


nation from above horizontal ex 


cluding sun and below the hori 
zontal may be obtained by placing a 


black area 
above the test plate or photocell. The 


such as velvet below or 


sun be excluded from measure 


can 
nents by shielding the test plate or 
photocell from the sun only. Incident 
illumination from the sun only may be 
obtained by subtracting the illumina 
tion of the sky and ground from the 
total incident illumination. 

7) Sky brightness readings shoul: 
be made at the horizon, 45-degree and 
90-degree altitudes and at 0 azimuth, 
15 degrees to the right and 45 degrees 


to the left of normal to all fenestration 


areas, 
(8) Reflectances may be obtained 
with the brightness meter and a test 


plate ot known reflectance or by com 


parison methods, such as standard 
color chips. 
(9) Each 


taken simultaneously with a total inci- 


interior reading must be 


dent illumination reading in the plane 
of the fenestration or at the outer edge 
of any control device. 

(10) Interior readings may be taken 
with eosine and color-corrected photo 
cells mounted on the work plane, walls, 
and ceilings or with a brightness meter 


and a test plate of known reflectance. 


1.5—Test Report — The test report 
should present all the significant data 
in a manner that will permit compari 


sons with other tests and existing pre 


ing and Reporting Daylight Illumination 


2. Sketch showing locations for measuring and 
recording reflectances. 


diction techniques. It should include 
the following 
1.5.1 Des ription of lustallation and 


(Conditions 


(1) Date of test and time of tes: 

(2) Location (state, city, street, and 
number, and room or rooms tested). 

(3) Instruments used to record test 
data and when calibrated. 

(4) Name of person taking test and 
who tests were taken for. 

(5) Orientation of room and fenes 


tration. 


(6) Fenestration—type glass, trans- 


mittanece, and net transmission area. 


7) The room dimensions including 


{ 


length (parallel to window wall), 


ceiling height, and sill height. 
A description of all 


width, 

(8) Control 
illumination eontrols and their adjust- 
ment, 1f any 

(9) Interior conditions, such as 
equipment and interior reflectances, A 
sketch or photograph with the reflect- 
ances shown is desirable. See Fig. 2 
conditions de- 


scription of the exterior conditions in- 


(10) Exterior 
cluding sky conditions, sun conditions, 
and ground conditions. Where there are 
different 
affecting the incident illumination on 
the sketch or 


graph showing these areas and their 


large areas of reflectances 


photo- 


fenestration, a 


reflectance or brightness is desirable. 


1.5.2 Photometric Data 

(1) Tabulation of average exterior 
brightness readings and illumination 
values with the maximum and mini- 


mum deviation, 

(2) Tabulation of bright- 
This is better illustrated 
with a perspective view of the interior 
the the 


sketch or photograph as shown in Fig. 


interior 


ness readings. 


room, showing readings on 


1. All readings should be adjusted to 


an average exterior illumination value. 
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Date of Test 
Location of test 


Instruments used to record test data 
_____. Date of Calibration 
_ Date of Calibration — 


(a) Brightness 
(b) Illumination 
Test taken by 
Test taken for 


I. DescripTiON 


A. Fenestration 
l. Orientation 

2. Type _ 
Transmittance of glass 
Net Transmission area — 


3. Room dimensions 


B. Controls 


C. Room Conditions 

D. Exterior 
1. Sky Conditions 
2. Sun Conditions 
Altitude 

4. Ground Conditions 


Il. Exrertor MEASUREMENTS 


Time of Test 


2. Sample Report of Daylighting 


Azimuth 


A. Illumination Values in Footecandles 
l. (a) lst _. 2nd — __. Average Total 


Incident Illumination measured in the plane of 


each fenestration area at the outer edge of any 


control devices. 
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How Much Does Lighting Decrease? 


A record of footcandle readings taken at various fluorescent lighting installations in and around 
San Diego, California, by the Commercial Lighting Department, San Diego Gas and Electric Company. 


First Second 
Square Reading Reading Per Cent 
Footage Average Average Lighting 
Installation Involved Footcandles Footcandles Decreased Comments 


Bank £560 143 after ll5 after 20% Plastic louvered fixture. Maintenance good No 


100 hours 2 years plastic discoloration 


Shoe Store 6 40 after 34 after 15% Closed plastie bottom fixturs Maintenance: 


30 days years good. No plastic discoloration 


Dress Shop 


Plastic louver fixture Maintenance good 


Closed bottom recessed troffer fixtur: 


plastic 
Cafe 1,008 76 after after Maintenance fair. Plastic showed a slight dis 


days Slo vears coloration. 


4S after Louvered bottom fixture. Maintenances good. 


30 days 


Malt Shop byl 70 after ov after 45% Louvered bottom fixture Plastic yellowed 


30 days 5% years Maintenance poor — dirty 


Clothing Stor: Luminous plastic ceiling. Maintenance good 


s. Gift Shop 1,488 79 after 54 after 32% Closed plastic bottom fixtur: Original imps 


30 days 2 years being used. Maintenance good 


43 after Louvered fixtures. Maintenance good 


years 


Savings & Loan Co, 1 580 80 after 82 after Lens bottom fixture. All new lamps installed the 


30 days 2to years week before. Maintenance good 


Drug Store 1936 SU after 65 after 19% Louvered fixtures. Maintenance excellent. 


] year 


after 


Indirect 800 ma fixture. Maintenanes good 


years 


Drug Store YS5 75 after 45 after 40% Louvered fixture. Original lamps being used. 


30 days 4 years Maintenance fair. 


107 after 52 after 51% Indirect fluorescent. Maintenance poor dirty 


6 months 5 years fixtures. 


Appliance Store 1,947 50 after 40 after 20% Recessed troffer fixture. Maintenanee good 


l year 2% years 


Library 70 after 53 after 25% Closed plastic bottom fixture. No discoloration. 


60 days 3 years Maintenance good. 


Music Store 84 after 78 after 7% Louvered fixtures. Maintenance good. 


30 days 4 years 


Jewelry Store $06 274 after 181 after 34% Louvered plastic ceiling. Maintenance poor. 


10 days 3 years 
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l year 4 years 
Offic: 2,812 
year 
Reauty Shop 60 after 
| 
30 days mz 
30 days 
| 
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Views and Opinions 


Hazards and Pitfalls in 
Footcandle Calculations 


‘ SEEMS that everything is getting more 
scientific. In the old days if three watts per square 
foot were provided for lighting, a “good job” 
Now, 


lighting business can predict footcandles based on 


would result. practically anyone the 


the lumen method of calculation. Most equipment 
inanufacturers provide coefficients of utilization; 
by solving a simple formula or by looking at a 
trick slide rule, the 
shown. When the actual job is installed, however, 


“resulting footcandles” are 


and a measurement taken, it is often found that 
caleulations and footeandle readings do not agree. 
What went wrong, assuming that no mathematical 
error was made? Accuracy of advance calculation 
is important, in this competitive day. Designers 
may be caught between the landlord of a building 
and a tenant, an insurance company, say, which has 
a lease clause stipulating that 50 footeandles of 
shielded light must be provided. Some unions have 
clauses that “adequate” light must be provided for 
the workers. Now, if too much of a safety factor is 
provided, the building management will complain 
that they have bought more than is necessary. If 
several contractors are bidding a job to guarantee 
a certain number of footecandles, they may base the 
bid on a certain number of luminaires. It is appar- 
ent that there ean be a wide variation. At this 
point an engineer may be called in. 

For accurate calculations, ten principal factors 
must be considered. They are listed below, not 
necessarily in the order of importance. (These items 
are based primarily on fluorescent equipment. 

(1) Lamp output 

(2) Ballast characteristics 


(3) Room index errors 


3 
(4) Room reflectances 
5) Maintenance Factors 


6) Errors in the method of measuring “average” 


footeandles 
(7) Footeandle meter errors 
(8) Coefficients of utilization 
(9) Interference factor 
(10) Ignorance multiplying factor. 
In many eases the errors balance out between the 
pessimistic and optimistie variables. Of course, all 
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the above points may not enter into every ealcula- 
tion. 

1) Lamp Output. There are now nine different 
white lamps listed. Each manufacturer shows a 
different lumen rating, depending on how recent 
his charts are. We must make sure that the lumen 
rating used in our caleulations are the ones that 
were installed on the job. Lumen ratings are based 
on operations after 100 hours. Before that time 
the output can be up anywhere from 1 to 15 per 
cent. It is quite unpredictable. Usually the lumen 
ratings are assumed at 77 degrees ambient tempera- 
ture even though this may not be where the maxi- 
mum light output is. Also, it is assumed that the 
lamps are in still air. On the higher current lamps 
such as the 800ma types, the lumen output goes 
down rapidly as the ambient temperatures go up. 
light 


around 40 to 50 degrees 


The maximum output has been designed 


2 Ballast Characteristics. The purpose of the 
ballast is two-fold. One, to limit the current 
through the lamps, and two, to provide the proper 
starting voltage. The input voltage to the ballast 
affects the light output. Lead-lag ballasts are more 
sensitive to voltage change than series types. For 
every one per cent change in input voltage above 
and below the design voltage, the light output will 
vary one per cent with lead-lag ballasts, whereas 
series ballasts change one-half of one per cent. In 
a test it was found that various ballasts operating 
at their rated voltage varied the lamp output from 
87.5 to 110.5, 

(3) Room Index Errors. With newer charts now 
available there is very little chance of variance. 
Ilowever, on some of the older charts a big error 
could result between the B and C index when the 
ceiling height varies by only 12 inches. A 25 per 
cent error was possible. The line of demarcation 
between general diffuse and semi-indirect is not 
always too clear, and what a difference it makes on 
the room index! The reason is that in one case the 
ceiling height is used whereas mounting height is 
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the criteria. The safe way is to use the “room ratio 


equation.” One should be careful, however, as it ts 
based on distances from the work plane rather than 


from the floor as was the ease of the latter system. 


4 Room Reflectances. Most room index charts 
are based on room reflectances having a 75 or 50 
per cent ceiling with 50, 30 or 10 per cent walls. 
Usually the floors are based on 14 per cent. In 
later charts, reflectances shown are 80, 70 or 50 per 
cent ceilings with either a 10 or 30 per cent floor 
With 


smaller rooms, the floor reflectance is of little con 


reflectance direct lighting systems and 
sequence but caution should be exercised on in- 
direct systems with large rooms. It is possible to be 
in error by as much as 15 per cent with incorrect 
floor reflectance figures. 

Many times the walls have been painted one to 
three feet down from the ceiling with high reflect- 
ances or the same as the ceiling. In this case as 
much as 10 per cent increases in footeandles may 
result. Again, we must be careful with large wall 
areas that are of glass. Although the walls may be 
painted with 50 per cent paint, the overall average 
is less, due to the light transmission through the 
glass. We should weigh the relative areas and the 
reflectances when several different reflectances are 
used. Remember that the holes in acoustical tile 
occupy about 20 per cent of the area, thereby de 


creasing the average reflectance. 


(o Vaintenance Here is one item which causes 


a tremendous controversy. Eastern influence puts 
the maintenance factor low. In the west we don’t 
take into account that some of the lamps are not 
burning when determining this factor. The mainte- 
nanee factor includes light output depreciation, 


dust on the lighting equipment, normal paint 
fading and the fact that an equal amount of old 
and new lamps are in the system. Generally speak- 
ing a figure of .7 is a safe maintenance factor to use 


but some CASeS this is Too pessimistic 


4 Foo the small 
pocket meter is used 


a rugged little 


shortcomings. For 


leandle Meter Errors. Norn ally 
Experience shows that this is 
instrument but it does have its 
example, at midseale it is aceu 


rate to within about three per cent but at either 


extreme end, it is quite unpredictable For those 


olde r ones that use a multiplying eover, the two 


These 


thereby 


scales would never agree meters were not 


color or cosine corrected introducing a 
serious error, depending on the color of the lamps 
used or the relationship between the room index 
and the luminaire distribution 

Nowadays all measurements and calculations are 


based on eolor-cosine corrected meters. Unfortu 
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every model varies, and it is difticult to 
One might 


nately 


figcure out which is the right meter. 
assume that the latest one is the most accurate but 


this isn’t necessarily true. 


7 Errors in Measuring the “Average” Foot 
candles. This is probably one of the worst offenders 
and the one factor most often missed. Technically, 
the average footeandles in the room means that it 
all the readings were taken on each square foot, 
then divided by the total number of readings, if 
would represent the average. Unfortunately this is 
impractical, so the TES has devised a simpler meth- 
od which will give a ten per cent accuracy. It is 
still rather complicated and has not been widely 
accepted, An excellent system in large rooms is to 
strike an imaginary line from an end wall and 
parallel to it one-quarter of the total room length 
Starting from the center of the room, take a read- 
ing at work plane height, one directly under the 
row of fixtures (unless there is a row in the center 

one half way between, ete., until you reach the last 
row. The next reading is between this and the wall 
Plot these readings on graph paper. Theoretically, 
if a line is drawn so that the same area is above 
and below the curve, this line with represent the 
average weighted footeandles. With this measuring 
system, it is possible to prove that if one reading is 
100 and another 50 footeandles, the resulting aver 
7: 


age Is not necessarily 


8) Coefficients of Utilization. This has been the 
real trouble maker between the predicted foot 
candle values and those actually measured in the 
field. Many designers will look at a lamp company 
euide sheet for coefficients, others at the JES Hand 
book. Ut is difficult to judge a luminaire by the 
rough illustrations. They may look alike but have 
serious differences in distribution. Assume that 
this trap weren't fallen into and the manufacturers’ 
published coefficients were used, could they have 
been in error? 

Yes. For years they have used mathematically 
based charts which had a basie error. This was 
reflected throughout the calculations. Recently the 
IES has adopted a new system for coefficient of 
utilization calculation. This is the Zonal Interflect 
ance method; it is the approved method and the 
only one recognized by the TES as the proper one 

Under the previous Anderson-Harrison method, 
serious errors resulted in larger rooms with high 
indirect components. The new system is very real- 
istic and accurate. The amount of computation for 
determining C.U.’s with the Z.I. method, however, 
is tremendous. Roughly, the ratio of work is about 


8 to 1 between the two methods. Smaller equip- 
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ment manufacturers are reluctant to accept the 
expense of such time. In some cases, manufacturers 
do not like to publish new catalog pages showing 
the recognized standard. The lighting application 
engineer, however, must ascertain what method 
was used by the manufacturer for his C.U. charts. 
When the new Z.1, method is used, it will probably 
be shown in large, bold letters. If nothing is men- 
tioned, it is ten to one that the Anderson-Harrison 
system is shown. A difference of 50 per cent can 
result under certain conditions between the foot- 
candle calculation using one or the other system. 


(9) Interference Factor. This takes into account 
the interference of light due to columns, partial 
partitions, file cabinets and other obstructions. It 
must be remembered that all calculations are based 
on open rooms. Each designer has to weigh his 
own multiplying factor to take such interferences 
into account. As a guide, partial partition inter 
ference is more prevalent with indirect systems 
than with strong downward components. Actually 
this is a subject by itself 

10) Ignorance Factor. This is a real item. It 
might be thought of as the factor that is applied 
when the design conditions cannot be found in 
standard charts or handbooks. For example, one is 
asked to compute the footcandles in a bank where 
there are two continuous rows of luminaires over 
the work areas on both sides of the room. The cus 
tomer lobby area in between receives only spill 
light. Your client wants to know the footeandles in 
the general work area, one for the counter tops 
direetly under the luminaires and one in the lobby 
area. How to select the room index? What size 
room to select for the area figure? Is the lumen 
method for computation adequate? Is there some 
Or can we approximate something 


Each de 


signer has his own pet method and all of them are 


other system ? 
and then apply an ignorance factor? 
subject to discussion, depending on the accuracy 
desired. There are two methods which are excel 
lent, but which are not “clinically” correct 
Although this discussion is primarily based on 
the accuracies of footcandle calculation, it must be 
mentioned that lighting comfort is very important. 
In fact, 
influenced by the lighting designer. 


the entire visual environment should be 


There has been no fully aecepted way of mathe- 
There 


are several methods now being used. One, for ex- 


matically evaluating the comfort or glare. 


ample, is the Meaker Glare Factor technique. This 
method takes into account the brightness of the 
sources, surrounding brightness, area of the source 
and the relative location of the source to the ob- 
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server. By mathematically solving this relation- 
ship, glare is given in the form of a number. This 
figure means very little by itself until it is applied 
to another chart known as the Visual Comfort 
Index. This index states that if the glare factor is 
a certain number, then a certain percentage of the 
occupants will be visually comfortable. The most 
disadvantageous position in the room is assumed. 
The purpose of the glare factor is to compare vari 
ous lighting systems to determine which one will 
result in greatest comfort. 

It is up to the equipment manufacturer to state 
what the glare factor will be. There is a certain 
hesitancy on the part of industry to accept glare 
factors. It is felt by some that should one piece of 
equipment be rated at, say, 15 and another at 18, 
the figure will be used against them commercially, 
rather than be properly appraised by an expert. It 
can be a dangerous tool in the wrong hands. It 
must be remembered that glare factors only tell 
what the direct glare will be and this particular 
formula is not applicable to reflected glare. I 
know of no method which mathematically appraises 
Several have been proposed but 
EDWARD 


reflected glare. 
they all have had numerous deficiencies. 
Batoau, Sunbeam Lighting Co., Los Angeles, Calif. 
Substance of a talk before the South Pacific Coast 


Re gion of LES, 


Applications for 
Retired Membership 


By action of the membership of LE.S., 
retired membership classifications are avail 
able to those members qualified. Privileges in 
these grades, earned by long membership in 
reduced) annual dues 


the Society, include 


($5.00) with the continued receipt of all So 
ciety mailings including ILLUMINATING ENGI 
NEERING. Classifications are known as Member,, 
Retired; Associate Member, Retired. 

Those who are interested and qualified (at 
least thirty years of membership in the Soci 
ety and 65 years of age) should communicate 
with the General Secretary at Society Head 
quarters, stating that they have retired from 
regular occupation in business or profession. 
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At the February meeting of the Mid-South Chapter, held “Applying the Fundamentals of Light and Vision to 
in Memphis, Tenn., R. F. Ridenour, Program Committee Industrial Lighting” was the topic of the Michigan Sec- 
Chairman, talks with principal speaker, Benjamin Duhov, tion’s January meeting. Shown here: Floyd Sell, speaker; 
Westinghouse Lamp Engineer. following his discussion on Henry A. Cook, Program Chairman, and James F. Finn, 
“Mereury Vapor Lighting Past, Present and Future.” Section Chairman. Attendance was 150. 


Despite the stormiest weather of the 
winter, nearly 200 Montreal Section 
members and guests turned out for the 
February 19 joint meeting of the Sec- 
tion and the Electrical Club of Mon- 
treal (photo at left). Honored guest 
and principal speaker was LE.S. Presi- 
dent Kirk M. Reid, who spoke on “Illu- 
minating Engineering —Its Place in 
the Electrical Industry,” tracing the 
development of the industry from the 
days of Edison to the present, and on 
the research projects being sponsored 
by the Illuminating Engineering Re- 
search Institute. In photo below left. 
l. to r.. seated: Erie S. Bushell, Chair- 
man of the Electrical Club of Mon- 
treal; LE.S. President Kirk M. Reid; 
William P. Beazley, Chairman of the 
Montreal Section, LE.S.; standing: 
Fred Patterson, Managing Secretary, 
Electrical Club of Montreal; Vie 
Labbe: Bob Bailey, Canada’s Electrical 
Man of the Year; John E. Shepherd; 
Joe Thomas, Past Canadian Regional 
V-P; Bill Massie: Bob Thomas; 
Bruneau Amyot; and R. H. Hall. 


Lighting News ILLUMINATING ENGINEERING 


Here and There with 1.E.S. Members 
4 
| 
a 
SA 


IGHTING 


Research Symposium Presents 


New Basis for Footcandle Requirements 


Eight years’ extensive research at the University of Michigan establishes 
a method of determining, scientifically, illumination levels needed for 
specific seeing tasks. Wide variation is indicated by all tests to date. 


Many current concepts for recommended 
drastic 
This 


conclusion of 


lighting levels may be in for 


modification in both directions. 


was the incontrovertibl 
the RQQ Committee and of members of 
IES Technical Committees, after study 
ing the evidence of researches recently 
completed at the University of Michigan. 
Results of these studies were presented 
by Dr. H. Riehard Blackwell, Director of 
Vision Research Laboratories, University 
of Michigan, at the Research Symposium 
held at Dearborn Mich., 
March 3 and 4. meeting, 


sponsored by the Illuminating Engineer 


Inn, Dearborn, 


The two day 


ing Research Institute was attended by 


oo 


~~ people 


scientists and engineers, a 


great majority of them members of in 


terested TES committees. 
Blackwell's 


findings, and 


Complete details of Dr. 


research techniques and 
their significance in lighting applieation 
will be presented in his Research Project 
paper, to be published in a subsequent 
issue of ILLUMINATING ENGINEERING. And 
for those interested in further detail now, 
a transcript of the complete symposium 
on tape recording may be obtained from 


C. L. 


The symposium report on his work, re 


Crouch, LES headquarters. 


quiring most of the first day, presented a 
detailed description of the research, spon 
sored by IERI, underway continuously 
since 1950. A brief outline of his presen 
tation would include: 

1. Analysis of essential characteristics 
of visual performance. 

2. Performance data for a set of 
standard visual tasks. 

3. Suprathreshold visibility factors. 

4. Apparatus used— Visual Task Eval 
uator. 


5. Recommended illumination levels for 
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SPONSORS — guiding officers of the Illuminating Engineering Research Insti- 
tute: C. L. Crouch, Secretary; A. F. Wakefield, Chairman, Board of Trustees; 
Dr. H. R. Blackwell, University of Michigan, director of the researches on 
quantity of illumination; Prof. E. M. Strong, Symposium Chairman. 


56 practical visual tasks (based on their 

evaluation with his apparatus). 
Engineers in the audience were for 

Blackwell's 


ability to present scientific data in a most 


tunate in Dr. remarkable 
articulate, if not to say colorful, manner. 
Details of APS, assimilations per second 
(of information through vision), oeculo 
motor aspects of seeing and other bio 
logical coneepts are not daily considera 
tions in their work. Nevertheless, the 
proverbial pin could have dropped, and 
this for many continuous hours. 


Of particular interest to them was, of 


detailed deseription of the 


techniques, basis, and apparatus used to 


course, the 
answer the question — “How much light, 
exactly, is needed for any given task?” 
For a visual accuracy of 99 per cent 
(the highest practical), this question was 
answered for 56 practical visual tasks, 
and a basis established for determining 
illumination level requirements for other 
tasks, 
through ordinary, to difficult or very diffi- 


similar which ranged from easy 
cult seeing tasks. 
Dr. Blackwell’s presentation was fol- 


lowed in the late afternoon with a glimpse 
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Dr. H. R. Blackwell 


Dr. Glenn A, Fry 


Benjamin 8. Bensor, Jr. 
Chairman, ROQ Committee 


Lighting Vews 


Professor Mathew Alpern 


nother research project which may, in 
ie time, have further far-reaching ef 
feets on lighting recommendations. This 


was the discussion by Dr. Mathew Alpern, 


\ssistant Professor of Ophthalmology, 


University of Michigan, of his studies on 
the “Relation of Illumination to Ocular 
Focusing and Fusion of Images.” This 
work is still underway, but two curves he 

as able to present at the symposium 
held rather exciting possibilities to fur 
ther corroboration of the answers to the 
question of “How much light is required” 

and why. These data showed how low 
levels of illumination and/or difficult 
visual tasks, affeet the ability of the eye 
to foeus, and other ophthalmological ef 
fects. 

On Monday’s program also was Dr. 
Glenn A. Fry, Professor of Psychology 
and Physiological Opties, and Director 
of the School of Optometry, Ohio State 
University. Dr. Fry described, in detail, 
the development of a portable meter for 
measuring disability glare. 

Questions from the floor, following 
each presentation, were of course, rapid 
fire: discussion, brisk. Practicing engi 
neers were eager for rock bound maxi 
mums and minimums. 

Reeommendations for the applications 
of the principles presented were under 
taken, during two all-night sessions at 
Dearborn, by the IES Committee on 
Recommendations for Quality and Quan 


tity of Illumination, Benjamin 8. Benson, 
Jr., Chairman. Report No. 1 of this com 
mittee presented to the technieal com 
mi tees the following day, may well turn 
out to be historic as well heroic. 

oring throughout the night on Sun 

Mareh 2 


and again through Monday 
the committee presented dittoed 
copies of their recommendations to the 


technical committee members at the Tech 


Dr. S. K. Guth 


Dr. L. C. Mead, Tufts University 


Prof. Dan Finch, Hedley F. Davidson, 
John M. Chorlton 
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The halls were buzzing with rump sessions following 
Dr. Blackwell's historic presentation . . . 


Cornering him for further details are (facing camera) 
Kirk Reid, IES President and E. M. Strong. 


At the Technical Committee Forum which followed the 
Symposium, chairmen of IES technical committees (in 
audience) heard and discussed the recommendations of 
the RQQ Committee (on the platform) for new footcandle 
levels, under the direction of George J. Taylor, Chairman 
(at rostrum). At a table, center front of the platform 
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Kirk Reid and George J. Taylor, LES First Vice-President, 
figure it out. 


problem. 


were (l.tor.) Dr. Blackwell, Mr, Crouch, and Prof. Finch. 
Left to right on the platform are RQQ members: Ernest 
Boghosian, Willard Allphin, Lester Geis, Frank Merriott, 
W. H. Kahler, John Chorlton, Kirk Reid, (G. J. Taylor), 
B. F. Benson, Jr., S. K. Guth, W. W. Weld, W. S. Fisher, 
L. V. James, Dana Rowten, E. M. Strong 
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A. F. Wakefield and E. M. Strong get an explanation. Professor Dan Finch comments on th EEE ‘oe 


Tape recordings of the entire proceedings at the Sym- 
posium were made by John E. Kaufman, technical assist- 
h at [ES Headquarters. 


ant to Mr. Crou 


Tuesday 


IES First 


nik Committe Forum held 


afternoon. George J. Taylor 


Vice 


tory making 


President, was chairman of this his 


meeting. On hand also at 


the Technical Committes Forum, for 


questions, answers and discussion, were 
Professor Blackwell, C. L. Crouch and 
Professor Dan Finch (see cut 


Report No. 1 of the 


by Chairman 


RQQ Committee 


as rafted in pencil Ben 


son, was rushed into type by Janet An 


thony, secretary to L. Crouch, the sten 


cils whisked to Detroit by James Finn, 


run off as a crash project and distributed 
£ afternoon 
While this all seemed as effort 


such extraordinary dis 


ttending the Tuesday 
breathir 


ooperation deserves mention, 


record, text of this report is 


neluded at the end of this item, with the 


ption of the tables The values ree 


ommet d in these tables were further 
by various application committees 


Mareh 5. 


committees 


of IES throughout Wednesday, 
The recommend 
ly for specific 


office » 
using the 


areas an school, 


spect Tasks 


residential, et 


industrial 
RQQ 
be reflected in the new footcandle tables 


IES Light 


recommendations as guidance will 
now being developed for the 
Handbook. 

Details of the 
Monday, 


Committee 


“Quantity” presentation 


and its impact on the Technical 
Tuesday 


means, Ve 


Forum, afternoon, 


should not, by any r shadow 


the extremely interesting symposium ses 
sion held on Tuesday morning. Presented 


this covered 


in two 


parts, symposium 
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Registration for the 122 delegates was handled by Janet 
Anthony, Technical Office, TES Headquarters 


Her cus- 


tomers at the moment: A. W. Fowle and E. H. Church. 


the solution of practi 


Part I, Measure 


School and 


studies aiming at 
eal lighting problems. 


ment of Contrast Losses in 
Tasks, featured two such studies: 


Dan M work 


completed at the 


Professor Finch 
University of California, 
and a Board of 
Education, Toronto, Ont., John M. Chorl 
Hedley F. 
their work, and findings in such measure 
Part II, 
Discomfort Glare, com 
For this, Dr. 8S. K. 


a new portable instrument 


team representing the 


ton and Davidson, deseribed 


ments in Toronto classrooms. 


Measurement of 
pleted this symposium 
Guth described 
for use in this aspect of illuminating 


In detail, the symposium program was 


as Tollows 


Monday, March 3, 1958 


Chairman Prof. E. M. Strong, Cornell Uni 
sddress of welcome 


Wakefield, Chairman, Board of 
Conrad Berens 


Ophthalme 


Light by 
Director, The 


Again by Prof 
Determining Ilumination 
Levels | Prof. H. Richard Blackwell, Di 


Research Laboratories, 


Strong 


University of Michigan, Ann Arbor 
Measuring Disability Glare with a Portable 

Meter by Prof. Glenn A. Fry, Professor of 

Psychology and PI ysiological Optics in 


Astronomy, and Director of the 
Ohio State University, 


Physics and 


School of Optometry 


Relation of Illumination to Ocular Focusing 


und Fusion of Images by Prof. Mathew Al 
(Assistant Professor of Ophthalmology 
University of Michigan, Ann Arbor 

Dinner Speaker: Stanley S. Ballard, Execu 
tive Secretary Armed Forces NRC Com 


mittee on Vision Topi Visible Light.” 


Tuesday, March 4, 1958 


Chairman; Prof. Glenn A. Fry 


WVeasurement of Contrast Losses in School and 


Studies at the University of California by Prof 
Dar M. Fincl Professor of Electrical En- 


gu ring, Ur ia, Berkeley, 
‘ 

An Ex ! fron Tor to Schools by John 
M. ¢ ton and Hedley F. Davidson, team 
repres th Board ff Education, To 
ronto, On 

Measurement of Discomfort Glare 

\ New Portable Instrument by Sylvester K 
(rut Manager, Radiant Energy Effects Lab 
orator Nela Park. Cleveland 


Report #1 
L.E.S. Committee on 
Recommendations for Quality 
and Quantity of Hlumination 


\ new system of determining the illu 
mination level recommendations has been 
prese nted to the Society by the Illumi 
nating Engineering Research Institute. 
The 


ment, for 


method results in the establish 


a quantity of practical seeing 
tasks, a series of 4-minute standard test 
objects of equivalent degrees of contrast. 
These equivalent values all lie 


task 


contrast values corresponding to the fol 


on a curve 
relating required brightness to the 
lowing conditions: 

A. Visual capacity of 5 assimilations 
APS 


accuracy 


per second 

B. 99% maximum practical 
accuracy 

C. Suprathreshold visibility factor of 
15. 

For purposes of use by the technical 
committees of the Soc lety, the values of 
equivalent contrast have been divided into 
five categories 
task difficulty. The 


representing five general 


levels of first cate 
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Committee meetings by the score were held Wednesday, March 5 to apply, 
for specific areas, footcandle levels indicated by the Blackwell studies and/or 
the recommendations of the Committee on Recommended Quality and 
Quantity of Illumination. A few of the several such meetings are shown here. 


Residence Lighting Committee Nomenclature Committee 


gory represents contrast values which re 
quire task brightness values of less than 
18 footlamberts. The range of contrast 
values requiring more than 18 footlam 
berts was divided into four equal cate 
gories in terms of contrast values. The 
task designations arbitrarily seleeted to 
describe these tasks, and the range of 
corresponding brightness values are 
shown in Table I. 
The 56 practical visual tasks actually 
studied are listed in Table II in terms of 
task difficulty obtained by actual meas 
urement and serve as a basis for the 
elassification of unrated tasks. 
Instructions for Use of Data 
1. In any given location the seeing tasks 
should first be studied to determine if 
more than one is involved. Where a 
combination of tasks of varying degrees Industrial Lighting Committee 
of severity is encountered, select the one 
that is the commonly used, most difficult 
most nearly comparable to the unrated ? S* 
ness factor in footlamberts. 
3. Divide this brightness factor by the 
reflectance of the unrated task to deter 
mine the range of footcandles. 
4. In establishing the recommended illu 
mination value, engineering judgment 
based on economic factors should be con 
sidered. 
5. In all locations involving visual tasks, 
levels of less than 30 footeandles do not 
appear desirable. Incomplete data on 
oculomotor adjustment functions suggest 
the undesirability of low brightness 
values. In addition, considerations of 
maintaining adaptation between one task 


Light Control and Equipment Design Committee 


(Continued on page 16A) 
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RIBBONS OF LIGHT— Sylvania recessed troffer 
lighting can be mounted in continuous rows 
and spaced for desired high lighting levels 
in modern business offices. 


¥ 
‘ — 
t 
¥ 


Introducing... 


a new Shallow Troffer Series by Sylvania— 
recessed lighting for today’s building methods 


For the aesthetically minded lighting designer, who __ lines of the exposed portion of the framing, and the 
has to cope with the modern trend to lower ceilings attractively styled shielding. 
and shallower plenum spaces . . . here is a new approach Sylvania Shallow Troffers are carefully engineered 
to recessed lighting. It’s Sylvania’s new Shallow Troffer to utilize the full plenum space. Lay-in type troffers 
Series, fixtures which measure only 514” from top to are provided for Z-spline and inverted-T ceilings. 
bottom—and, in many cases, require no more space Exclusive snap-up hanger provides quick, secure 
than that for mounting! mounting for most other types of acoustical ceilings 
Available in a variety of models, in both one- and (see sketches below). Ask your Sylvania Fixture 
two-foot widths, the Sylvania Shallow Troffer makes Specialist for full details, or write direct for FREE 
this popular form of lighting practical and usable in all new folder of specification data. 
new buildings, with full illumination efficiency. The . 
SyLvania ELectric Propucts INc. 
units are fully recessed. Unsightly latches are buried. Dept. D30, Lighting Division—Fixtures 
Even the hinges don’t show . . . only the clean straight One 48th Street, Wheeling, W. Va. 


¥ SYLVANIA 


Fluorescent Lighting Fixtures and Systems 
Best fixture value in every price range 


LIGHTING TELEVISION * RADIO ELECTRONICS * PHOTOGRAPHY ATOMIC ENERGY * CHEMISTRY-METALLURGY 


INDIVIDUALLY MOUNTED troffers, imaginatively arranged, STRIKING, PLEASANT ACCENT for an up-to-date building 
combine attractive design with good basic light distribu- corridor: Sylvania recessed lighting troffers continuous- 
tion for company cafeterias and lounges. row mounted with acoustical ceiling materials. 


TOGGLE ARM ALL STANDARD TROFFER SHIELDINGS 


SNAP-UP HANGER 


NEW 5%" HIGH TROFFER utilizes full plenum 

space. Exclusive snap-up hanger, with vertical Corning No. 70 glass lens 

adjusting screw, provides secure side-mount- 

ing for acoustical ceilings with support ele- 

ments parallel to troffer. End-mounting Corning flat Albatite 


also available. (diffuse opal glass) 
VERTICAL ADJ. SCREW brackets al ailz 


Patterned clear plasticiens ~ 


\ Dished acrylic plastic 


} (diffuse pane!) 
3 models offered to fit all \ a 
types coming Plastic louver 43° x 43° 
/ Metal louver 35°C x 45°L 


\ 


flange 
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During the group dinner on March 3, an award for outstanding services to 
lighting research was presented to Dr. Stanley S. Ballard (left), Executive 
A. F, Wakefield made the 


Secretary, Armed Forces NRC Committee on Vision. 


presentation on behalf of the TERI. 


and another suggest that a lower limit 
should be placed. 
6. Consistency of illumination values 


should be checked 
In selecting an illumination value, it 
is recommended that it be fitted into the 


following sequential order: 


10, 15, 20, 30, 50, 70 and 100 
0.1 
10 as required 
100. 
1000. 


8. In determining illumination values for 
service areas, it is recommended that such 
be not less than 1/5th that in adjacent 
Each should 


specific values for such areas in relation 


areas. committee decide 


to the adjacent area illumination to be 
encountered in their particular field. In 
no case should 
than 10 footeandles. 


areas are 


such illumination be less 
Included 


the following: 


in service 


Elevators 

Lobbies 

Hallways 

Storage 

Washrooms 

Stairs and landings. 
9. While most seeing tasks fit into cate 
gories that fall naturally under the scopes 
of the various technical committees, there 
few borderline which it is 


are a cases 


recommended be undertaken by the fol 
lowing committees: 
Task 

Armories 

Art Galleries 


Committee 
School 


Institutions 
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Auditoriums School 
(other than theaters 

Automobiles Store 
parking and showrooms 

Banks Office 

Churches Institutions 


Club and Lodge Rooms Institutions 
Court Rooms 


Dance Halls 


Institutions 
Sports and Ree. Areas 


Depots, Terminals and Stations Office 

Drafting Rooms Office 

Libraries School 

Municipal Buildings Office 
(fire and police 

Museums Institutions 


Post Offices 
Professional Offices 


Offices 
Institutions 


Illustration of Method 
In Table III is shown a suggested table 
of school lighting tasks determined on the 
above described basis and included as a 
guide. 
Respectfully Submitted, 

L.E.S. COMMITTEE ON RECOMMENDATIONS 

OF QUALITY AND QUANTITY 

OF ILLUMINATION 
B. 8. Benson, Jr., Chairman 


French |.E.S. Meets 
At Reims Conference 


The Association Francaise des Eelaira 
gistes are holding their annual conference 
at Reims, April 23 to 26, with technical 
sessions and tours of the city and envi 
the 


speakers include the teaching of illumi- 


rons. Topics covered by various 


nation in France and other countries, 


colorimetry and its application in perceiv 
ing and identifying signal lights, current 
doctrines and trends in lighting of public 
countries during 


the 


areas in several and, 


the closing session, a discussion of 
lighting at the World’s Fair in Brussels. 
French meetings, the 


the 


As is usual at the 
monuments of conference 
floodlighted, 


and 


principal 


city will be and tours to 


loeal factories outstanding lighting 


installations have been arranged. 

A.F.E. has announced the availability 
of the Proceedings of last year’s confer 
ence, whieh was held in Lyons. The 235 
page illustrated publication may be ob 
Eclaira 
Naples, Paris 


tained from JTAssociation des 
gistes Franeaise, 33 rue de 


8°; price, 2000 franes 


Ottawa Section Sponsors 
Kingston Extension Meeting 


An enthusiastic group of engineering 
students from Queens University and the 
Royal Military College joined with pro 
fessional men recently for the first ex 
tension meeting in Kingston, Ont. 


sored by the Ottawa Section of I.E.S., the 


Spon 


meeting was held at Queens University. 
Speaker of the evening was Ronald W. 
Selater, of J. A. Wilson Lighting & Dis 
play Ltd., who discussed “Building the 
Environment.” 
the 


Visual Jim Rylanee was 


chairman for meeting, and Ottawa 
Section Chairman Ray Thornton thanked 
the speaker, and spoke on behalf of the 


Society. 


CLI Activities Include 
Office Lighting Clinic 


Planned for office managers, building 


managers, architects, designers, decora 
tors and lighting engineers, an Integrated 
Office Lighting Clinie was held March 20 
at the Chicago Lighting The 


clinie was co-sponsored by the Institute 


Institute. 


and the Chicago Section of I.E.S. 
Program and speakers were: 
MORNING SESSION 
Chairman J. President 


Management Association of Chicago 
The Anatomy of Vision — 


Crowley Office 


George Chapin, Dis 


Continued on page 19A) 


Council Meetings — 1958 


meetings of 


Members of are invited 
to attend the 
Council as guests, or to submit a 


any 
communication for consideration 
on any matter through their Re- 
gional Vice-President or the Gen 
eral Secretary. Meetings of Coun 
eil are scheduled for April 30, in 
Kansas City, Mo., and June 4-5 in 
New York City. 
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NEW 


Here’s a really new idea in glass light- 
ing ware. It’s a single panel that gives 
you brightness control plus diffusion. 

Called Crystopal Pattern No. 71, it’s 
the first glass panel to combine the ad- 
vantages of both crystal and opal. 

The crystal prisms provide a high 
level of illumination but /ower bright- 
ness in the critical glare zones. 
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FROM CORNING 


Crystopal Pattern No. 


The partial opal reduces reflected 
glare, and tends to blend various hues 
from the lamps into a single, pleas- 
antly warm tone. 

You'll find these panels attractive, 
too. The pentagonal-prismed surface 
provides a new, decorative texture. 

You can get new Crystopal Pattern 
No. 71 in flat or concave form for in- 


tr 


candescent and fluorescent application, 
in panels up to 34x100 inches. 

Put new Crystopal Pattern No. 71 to 
work in troffers, ceiling and shadow 
mounted fixtures. Use it wherever you 
want prismatic control with warm, 
uniform illumination. 

Get complete specifications by writ- 
ing to: 


Coeniing meant research ine Class CORNING GLASS WORKS, 61-4 Crystal Street, Corning, N.Y. 
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in EVERY incandescent,fixture! 


> 


EVERY 
Brascolite Fixture has a 
BRIGHTNESS CHART 
COEFFICIENTS OF UTILIZATION 
LIGHT CURVE 
for better lighting specifications PRE-FORMANCE: 


Predetermined Performance 
through careful engineering... 
takes the guesswork out 


When you figure an incandescent lighting installation, you 
naturally want assurance that you'll get the on-the-job perform. 
ance you need. 

Guth gives you this assurance with PRE-FORMANCE, pre- of lighting calculation 
determined performance that means each Brascolite incandescent 
fixture will do the job it’s supposed to. 

Every Brascolite fixture, including the handsome square re- 
cessed unit shown above, has a brightness chart, coefficients of 
utilization and light curve, and other engineering information 
to help you. 

And every Brascolite fixture is a carefully engineered unit, 
with all parts working harmoniously to produce the finest and most 


efficient lighting possible. 


FREE — Guth Brascolite Incandescent Lighting 
Handbook, a complete working tool from which 
you can figure any incandescent lighting job. 


Write on your letterhead for your free copy today. 


THE EDWIN F. GUTH COMPANY #& 2615 Washington Ave., St. Louis 3, Mo. 
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(Continued from page 16A) 
trict Engineer, Large Lamp Department 
General Electric Co., Chicago 


Lighting Tools Light Sources for Office Light 


ing Richard M. Smart, Regional Engineer, 


Sylvania Electric Products In Chicago 
Lighting Systems for Offices William Weibel 

Iiuminating Engineer, Curtis Lighting Ine 
Chicago 


Electrical Distribution fer Off Lighting 


Mack Milner, Electrical Engineer, Ragnar 
Benson Inc., Chicago 
\FTERNOON SESSION 
Chairman James R Sterling Secretary, 


Building Managers Association of Chicago 
Integrated Office Lighting in Action Carl W 


Zersen, Managing Director, Chicago Lighting 


Institute, assisted by CLI taff members 
Kerr Sanders 
mond Wozniak 
Integration of Lighting with Modern Archites 


Herman Sereika and Ray 


tural Practice Bruce Graham Assistant 
Chief Designer, Skidmore, Owings and Mer 
ril 


Tour via Slides of Modern Offices Robert 
M. Francis, Lighting Specialist, Benjamin 
Electric Mfg. Co., Joliet, Il 

Integrating the Lighting System with a Modern 
Maintenance Practice Weeks, 
Lighting Sales Engineer, Lighting Division 
Westinghouse Electric Corp 

Summary of Talks Audience Panel Discus 
sion and Closing Remarks 


James € 


Program Committee for the Clinie was 
headed by L. E. Innis, Chairman, and 
included Robert Allan, Ralph Lusk, Ken 
neth Priestap, William Weibel, Elden 
Witte and Carl Zersen. Registration fee 
was $7.50, including luncheon at the In 
stitute’s new Gallery of Light. 

Other activities of the Institute cur 
rently under way are the annual Spring 
Quarter Courses on Lighting Fundamen 
The Fun 


damentals course, with Raymond E. Woz 


tals and Wiring Design No. 1. 


niak as instructor, consists of weekly 114 
hour leeture classes April 7 through June 
23, and laboratory sessions every other 
week from April 10 through June 19. 
Wiring Design No. 1 is under the diree 
tion of Frank R. MeShane and consists 
of 2-hour classes, weekly, from April 1 
through June 17. Tuition for both 


eourses is $25. 


Local Chapters Planned for 

Live Better Electrically Program 
Plans to organize local lighting chap 

ters to promote the Live Better Electri 

Medallion 


help develop an Academy of 


eally’s Home program and 
Lighting 
Arts have been announced by the Ameri 
ean Home Lighting Institute. Details 
were made known at the February 4 resi 
dential lighting conference sponsored by 
the institute at Nela Park, Cleveland. 

An organization guidebook has been 
prepared by AHLI, telling local groups 
how to organize and tie in with the 
Medallion Homes and the Academy of 
Lighting Arts. Copies are available, for 
25 cents each, from the American Home 
Lighting Institute, 360 North Michigan 
Ave., Chicago 1, Ill. 
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CHARTER Night at the Forest City Chapter. At the head table are, left to right: 

Bob Lindsay, Toronto Section; M. B. Hastings, Member Emeritus and Past 

Regional V-P; V. A. McKillop, Past President, Engineering Institute of Canada; 
LE.S. President Kirk M. Reid; Chapter Chairman Ernie Smith. 


Charter Night Is Gala Affair 
For Forest City Chapter 


A large and enthusiastic group attended 
the Charter ceremonies of the new Forest 
City Chapter of I.E.S., in London, Ont. 
on February 20. Distinguished guests, 
presents from other Sections and Chap 
ters in the Region, television and press 
coverage were “extra” features, in addi 
tion to the customary presentation of 
the charter and installation of officers. 

L.E.S. President Kirk M. Reid; the 
Mayor of the City of London, J. Allan 
Johnston; V. A. McKillop, Past Presi 
dent of the Engineering Institute of Can 


ada; Carl Wilson and Milton Hastings, 
current and past Vice-Presidents of the 
Canadian Region, were among the many 
guests to bring best wishes. The Chap 
ter’s Charter was presented to Chairman 
Ernie Smith by Mr. Wilson, and Presi- 
dent Reid did the honors with the gavel. 

The gavel was the gift of the Coastal 
Bend Chapter of I.E.S., in Corpus Christi, 
and was made by one of the charter mem 
bers of the Texas group. It is of teak- 
wood and mahogany, and has an inserip- 
tion on a gold plaque in the shape of the 
State of Texas on the head. 

Other gifts, to get the Chapter going, 


Continued on page 20A) 


PRESENTATION of Charter and Gavel to Forest City Chapter Chairman Ernie 

Smith (at right in both photos). Canadian Regional V-P Carl Wilson presents 

the charter in photo at left, and President Kirk Reid prese.is the gavel in 
photo at right. 
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were presented by some other Sections 


ud Chapters in the Region. These are 
Reeord 


Hamilton Chapter; Cash 


File, Toronto Section; Ledger, 


Book, Ottawa 
Record, Mon 


Section; and Attendanes 


treal Seetion. 


14th Annual Wiring Conference 


Nearly 300 wiring promotion executives 
| industry leaders met in Detroit Feb 
ruary 20 and 21 for the National Wiring 


Bureau’s Fourteenth Annual Conference 


The program ineluded talks by electrical 


industry leaders, reports on local promo 
tion of residential and commercial wiring, 

pane | discussion of the Medallion Home 
program and the presentation of the 


fourth annual Look magazine awards 
Complete sets of the conference speeches 
are available, at no charge, from the 


Bureau, 155 East 44th St., New York 17, 


Highway Lighting Institute 
Held for Public Officials 
\ total of 


S. Burean of Public 


79 representatives from th 
Roads, 30 states, 
the District of Columbia and Puerto Rico 
attended the two three day sessions of 

Highway Lighting Institute conducted in 
Febru iry by General Eleetrie Co. Out 
door Lighting Department in Henderson 
ville, N. C. 
to familiarize members of state highway 
BPR with 


lighting systems and modern design con 


The conference was designed 


rtments and the highway 
eepts tha ean be wed to provide maxi 
mum night-time safety on the 41,000-mil 
federal highway network. 

Delegates received an indoctrination in 
basic highway lighting system design and 


lication and participated in workshop 


ATTENDANCE was 225 at the joint Michigan-Northwestern Ohio Section meet- 


sessions devoted to the design 
lighting systems for intersections, 


leafs, tunnels and underpasses, 


and  viaduets, 


Z ivs, guide signs 


heavily traveled 


nd aeeess roads 


Office Lighting Featured 
In Two-Part Joint Meeting 


\ tour of the new general offices of the 
Ford Motor Co. in Dearborn, Mich., and 


discussion of the problems 


them was one highlight of the joint meet 


ing of the 


Michigan 


Northwestern Ohio Section of I.E.S. on 


Section and th 


February 11. A technical session and 


dinner were also on 


ittracted 225, 


The meeting began 


AT THE head table are, lL. to r.: John Cloer, Chairman, 


Northwestern Ohio Section; James F. 
Michigan Section; Byron H, Becker, Program Chairman. 
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Finn, Chairman, 


the program which 


at 4:30 with a tech 


UNIVERSITY 


ing, February 


f typical 
clover 
bridges 


urban 


lighting 


of Michigan student N. 


Walter 
Michigan, spoke 


on the Fundamentals of Lighting. Fol 


rien wher Professor 


Hedriech, University of 


owing this was dinner, and then the tour 
of the Ford ofliees, with architects’ repre 
Welton 


King of 


sentatives Carl Russell, Jr... of 


B t 


Albert Kahn, as guides. Mr 


\ssociates, and So! 
Russell and 
Mr Kahn then discussed the problems 
ind solutions in lighting the offices 


it the dinner was 


Atakkaan, a stu 


Of specia interest 
the presentation to N. 
dent at the University of Michigan, of a 
LES. Lighting Handbook, 


honoring him for his outstanding work in 


copy of the 


lighting design. 


Credit for arranging the highly suecess 


ful meeting goes to Byron H 


Becks 


Atakaan is pre- 


sented with an award, the I.E.S. Lighting Handbook, by 


Mr. Finn. Award was given for his work in lighting design. 
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THE HENRY and EDSEL FORD AUDITORIUM, Detroit. 
O'Dell, Hewlett & Luckenbach Assoc. and 
Crane, Kiehler & Kellogg— Architects. 


and why do they know the NAME so well? 


Should you ask the many famous architects, builders and con- OTHER REASONS FOR SPECIFYING KIRLIN 
tractors why the KIRLIN name is so favorably known, they could 
each give you a variety of reasons—but probably three reasons GlasSurfaced aluminum reflectors 
would always be mentioned: For fluorescent or incandescent lamps 
(1) KIRLIN is the most widely used built-in lighting fixture— Available in many types and all sizes 
with WIDE-ANGLE lenses that actually light the vertica/ surfaces 
as wellasthe horizontal surfaces; (2) KIRLIN can be used in many Spread-type lens, 
types of ceilings, for relamping from below (or from above on 
high ceilings); and (3) KIRLIN is the original built-in fixture Stainless steel 
of this type. Other recessed fixtures have been made to “look like hinged doors 
Kirlin’s’’, but none have duplicated their efficiency and effectiveness. Easily installed 

In stock at leading 

SALES ENGINEERS IN PRINCIPAL CITIES electrical jobbers 


Underwriters Laboratory 


The KIRLIN CO. 
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Kirby, North 


Professor Ed 


Michigan Section, Dave 
western Ohio Seetion, and 
Fairchild, who was Chairman of the tech 


nical session, 


Puget Sound Section Conducts 
Daylighting Studies 

Availability of daylight in the Pacific 
Northwest has 
late in 1954, 


been under review sinc« 


when the Puget Sound See 
tion of I.E.S. began a Daylighting Study, 
illumination 


with records of 


levels at the 


systematic 
University of Washington 
during daylight hours. 

The need for this study, in the Section’s 
opinion, is illustrated by the faet that all 
State school lighting is governed by basic 
rules as established in such areas as 
The Section’s Day 


feels that, 


Southern California. 


lighting Committee with the 
many low brightness days during the win 
ter months in the Pacific Northwest, the 
foundation for thinking on lighting 
sources should be indigenous to the lati 
tude and longitude of the area. 
Chairman of the original Committee 
was the late Professor Gordon R. Schuck 
of the 


rent chairman is Dr. Howard Hall, Seattle 


University of Washington. Cur 


optometrist. 


Residential Lighting Forums — 
A Vital IES Development 


\ few years ago, the then General See 


retary, George J. Taylor, ran a series of 
items in IE, under the title 
IES.” Details of 


offiees, developments and opera 


informative 
“Operation numerous 
Soc le ty 
tions in these 


were pieces, 


greatly to the advancement of member 
ship knowledge. His term expired before 
he had covered all of the many phases of 
IES work. 


sponse to 


The following item is in re 
requests for further informa 
tion on one of the Society's most success 
ful operations Residential Lighting 
Forums. 

eleven Forums, 


There are at present 


each sponsored by, and associated with 


an LES Section. Their suecess is extraor 
dinary, as witness the following informa 
tion on programs, attendance, educational 
projects, ete. 

Although with its 


close lv nssoe iated 


“parent” Section, and in some cases sup 
Forum is 


It eleets its 


ported by the Section, each 
autonomous in its operation. 

own officers and board of managers; op 
erates under its own by-laws or the sug 
gested by laws in the Forum Guide; has 
its own roster of members, who may or 


may not be members of TES. It has its 


own seale of dues, and conducts its own 
financial affairs. 
Membership 


Who are members, and how 
there 


many are 


Leading the list of professions 


and industries represented in Forum 


membership are interior designers, archi 


tects and utility home lighting advisors 


and salesmen. There are a number of 


other interests repre sented, however. 


Portable lamp buyers and dealers, eity 


planning and housing representatives, 


home department editors, to name a few. 
Total membership for ten of the Forums 
(the eleventh, Capital Seetion has just 
is 799. Of this total, 413 


that is, 


been organized 
are so-called Affiliate members; 


dues paying members in good standing 
of the Residential Lighting Forum only, 
Some 386 of 


and not members of IES. 


the Forum members are also members of 
IES, and their additional membership in 


the Forum requires no dues. 


Local Administration 
The loeal TES Section is the sponsor of 


Continued on page 25A) 


Residence Lighting Forum Chairmen 


Arizona Section, Chicago Section, O. J. Scodock (left), 


Chairman; Georgia Section, Rita Kuzell 


William Downey 
(left), Chairman; Capital Section, Ben 
Goodman (right), Chairman, 


Michigan Section, Lloyd Gabler (left), 
Chairman; New York Section, Marion 


(right), Chairman. Seitz (right), Chairman, 


WAS 


Tennessee Valley Section, Elizabeth O’Kelley (left), Chairman; 
Twin City Section, Richard Graf (center), Chairman; Utah Section, 
J. Vernon Sharp (right), Chairman. 


North Texas Section, Clarence Cockrell 
(left), Chairman; St. Louis Section, Benja- 
min Duhov (right), Chairman. 
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It’s usually quite difficult to find a comfortable posi- 
tion seated out on a limb. We, at Sola, avoid this 
unenviable position by making sure our mercury lamp 
transformers perform as we claim they will, plus an 
adequate margin of safety. 

Any Sola Mercury Lamp Transformer will con- 
sistently exceed the product claims of operation we 
make for it. There is no doubt that we could make 
stronger statements and still be within the limits of 
the transformers’ capabilities. We prefer, however, 


L. C. Marschall, Executive Vice President, discusses the general management viewpoint on “‘conservative design” 


“What we claim for Sola Mercury Lamp Ballasts 
they will do...and then some” 


to keep our claims conservative and straightforward. 
This is in keeping with our policy of conservative 
design which is prevalent throughout Sola’s entire 
line of products. 


For example, we state that our ballast for one 
400-watt mercury lamp has an efficiency of 89.2 per- 
cent. This is conservative. If anyone claims higher 
efficiency than this, we prefer it be you — after you’ve 
had experience with the operation of this constant 
wattage mercury lamp transformer. 


W rite for your copy of Bulletin 3D-MV-306 


Sola Electric Co., 4633 W. 16th St., Chicago 50, II!., Bishop 2-1414 © Offices in principal cities * In Canada, Sola Electric (Canada) Ltd., Canmotor Ave., Toronto 14, Ont. 


| 

MERCURY LAMP TRANSFORMERS FLUORESCENT LAMP BALLASTS 
CONSTANT VOLTAGE TRANSFORMERS REGULATED DC POWER SUPPLIES 


Office Easton Poor/Consulting Engineer: Edward 
Charles Zweifel/Electricol Supplier: Westi 


Chemical Corn Exchange Bonk, New York 


48-600 high ceiling ellipsoidal open reflec. 
tor downlight for auditoriums, churches, museums, 
Availoble with Alzok natural or golden reflector 


in 300, 500, 750 ond 1,000 wot? sizes 


downlights by mc Philben 


cooler burning 
lower maintenance costs 

tested and proved 


48-1220 for gymnasiums ond lunchrooms, 
ployrooms and orenes. Spoke guard is of solid 


cast aluminum, heat-treated for strength. Avail- 


able for surface, recessed, pendant or |-beam 

installations. Wattoges up to 1,000 . . . also in . 

mercery veper series mcPhilben's 48 series interior downlights were selected to light the main 
F: area of the Chemical Corn Exchange Bank in New York in 1957. Today, after 

more than a year of operation, maintenance engineers report an operating 


efficiency and lamplife unequalled by any other downlight in use. 


All mcPhilben interior downlight units are equipped with cast aluminum 
radiators and cooling fins. This outstanding engineering feature assures 
cooler burning and longer lamplife. In addition, refiectors remain cleaner and 
. aS proved in the |.E.S. test shown below. 


brighter for longer. . 


Full details on these downlights are now available on individual specification 


This photographic report token by the Committee 


on Lighting of the Central Station Properties, ° 
Stuebaction Gaataserien Society tn Geteher 1986 data sheets. Ask your mcPhilben representative for your copies or write to 
viewelly proves the importance ef properly ven- mcPhilben. Ask for the 48 and 84 lines. 


tilated lamp husks. 


Improvement 
No. 2 Test No. 3 Test 
Vents poorly Vents properly 

located 
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open reflector downlight uses 
inexpensive general service type lamps vp 
300 watts. Most often specified for de- 
— T _= 
? 
~ -_ 
Dirty 
. No. 1 Test 
No vents 
j 
WILLOUGHBY AVENUE, BROOKLYN 37, NEW YORK 
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ach Forum, although its participation 
in Forum affairs varies, depending upon 
self-sufficient the 


Newer 


how independent and 
idual 


er Forums 


indiv group may be. and 


may depend entirely on 


tion for support and guidance. 


vay, however, the affairs of the 


Forum are administered by an Executive 
Committee eleeted by the Forum member 
ship. Usually this consists of a Chairman, 


perhaps a Vice-Chairman also, a Seere 


tary and, or Treasurer and must have also 
ast two members-at-large The 
, and at least one other member, 
of the 

The 


Forum also attends all 


a member (in any grade 


luminating Engineering Society. 
Chairman of the 
Board of 


Managers meetings of the par 


ent Section, as a non-voting coordinator. 
(As with Section and Chapter operation, 
the Forum Chairman appoints committees 
Pro 


to carry out the working affairs 


gram, Me mbership, ete, 


National Organization 


On a national level, the Forums are 


under the aegis of the national Residence 
Current 
chairman of this committee is Miss Vir 
Island Lighting 
Mineola, L. I., 
coordinates the 
Residence 


Forums in general, plans for a 


Lighting Forums Committee. 


ginia Skinner, Long 


(o., Old Country Road, 


This 


program of 


committee 
Lighting 
RLF ses 
sion at the National Technical Conference 
and re 


and arranges for its speakers, 


‘his 


diseuss 


Council on Forum activities. 


to 


committee, which meets regularly to 


current and future planning, 


works to develop additional Forum 


groups throughout the country. It has 


prepared a Guide for Forum Operations, 


and Sections or Chapters interested in 


Residence Lighting Forum 
Miss 


further information and encour 


developing a 


may write to Skinner for a copy, 


and for 


ugement 


Programs and Projects 


Real leadership in the residential light 


ing field has resulted from the Forum 


programs. Here is an LES group which is 


definitely not “talking to itself.” Count 


less decorators, home-makers and others 


have been educated in lighting techniques 
through Forum programs; the principles 
and application of good lighting practice 


have been brought before hundreds of 


users and specifiers of lighting. This 


group of IES members and affiliates have 


in the highest sense “disseminated infor 


mation and knowledge in the practice and 
principles...” 

Even the statistics are impressive. Dur 
ing 1956-1957, for example, the ten 
Forums then operating held a total of 49 


APRIL 1958 


CHEDULED 


Motion Pic- 


April 20-26, 1958 — Society of 
t Ambassador 


ie and Television Engineers 


Hotel, Los Angeles, Calif 


April 21-23, 1958 Building Research Insti 
tute (Seventh Annual Meeting), Shoreham Ho- 
tel, Washington, D. ¢ 


April 24-25, 1958 
eastern Regional Conference, 


Little Rock, Ark 


South Central and South- 
Lafayette Hotel, 


April 28-29, 1958 — Southwestern Regional 
Conference, Hotel Washington Youree, Shreve- 
port, La 


April 28-30, 1958 — National 


Lighting Maintenance 


Association of 
Annual 
Ohio 


Contractors 


Convention), Statler Hotel, Cleveland 


April 30, 1958— Council Meeting, I.E.S 
Hotel President, Kansas City, Mo. Members 
are free to attend meetings of Council as 
guests. 


May 1-2, 1958 — Midwestern Regional Con 
ference, Hotel President, Kansas City, Mo. 


May 8-9, 1958 —- Inter-Mountain Regional 
Conference, Whitman Hotel, Pueblo, Colo. 
May 12-13, 1958— South Pacific Coast Re 
gional Conference, E] Cortez Hotel, San Diego, 
Calif. 


May 22-24, 1958 — Pacific Northwest Re- 
gional Conference, Multnomah Hotel, Portland, 
Oregon 

June 4-5, 1958— Council Meeting, I.E.S., 
New York, N. Y. Members are free to attend 
meetings of Council as guests. 

June 9-13, 1958 — National Association of 
Electrical Distributors, 50th Annual Conven- 
tion, Civic Auditorium, San Francisco, Calif. 

June 23-24, 1958— Great Lakes Kegionai 
Conference, Sheraton Hotel, Rochester, N. Y. 
June 23-27, 1958 
Electrical Engineers 
ing), Buffalo, N. Y. 


Institute of 
General Meet 


— American 
Summer 


August 17-22, 1958— Illuminating Enginee: 
ing Society (National Technical Conference) 
Royal York Hotel, Toronto, Canada. 


meetings, with a total attendance of 2,735. 
To the middle of February this year, the 
attendance is 1,559 with the average per 
meeting well over 60. And still, this is 


exclusive of the many special projects 


conducted in addition to these regular 
program meetings. 

A list of all of these special projects 
would be too long. Typical examples: 

Regular 6 to 10 session courses in resi 
dential lighting aimed at decorators, ar 
chitects and home-makers. 

Work-shops 


full-day schedules, sometimes a full week 


educational programs, 
of meetings, with top speakers from the 
home lighting field. 

A Residential 
This 


Lighting Fixture Fair. 


was in Minneapolis, and featured 


> VENTS 


Institute of 
Meeting, 


American 
Pacific General 


August 19-22, 1958 
Electrical Engineers, 
Sacramento, Calif 


Institute of Traf- 
McAllister & 


September 22-25, 1958 

fic Engineers (Annual Meeting), 

Columbus Hotels, Miami, Florida 

Canadian Electrical 
14th Annual Meet- 

Niagara Falls, 


1958 
Association 
Brock Hotel, 


October 8-10, 
Manufacturers 
ing), Sheraton 
Canada 


October 10-11, 1958 — International Associ- 
ation of Electrical Inspectors (Canadian Sec- 
tion), Toronto, Ont. 

October 13-14, 1958 U. S. National Com 
mittee of the International Commission on Illu 
mination C.1.E.) Annual Meeting, Nittany 


Lion Inn, State College, Pa 


1958 — National Electronics 
Hotel Sherman, Chicago, Il. 


October 13-15, 
Conference, Inc., 


October 19-24, 1958 — Society of Motion 
Picture and Television Engineers, Sheraton 
Cadillac Hotel, Detroit, Mich. 


October 20-24, 1958—— Nationa! Safety Coun 
cil (46th National Safety Congress & Exposi 
tion), Chicago, 


October 27-31, 1958 — American Institute of 
Electrical Engineers (Fall General Meeting), 
Pittsburgh, Pa. 


November 10-14, 1958 — National Electrica) 
Manufacturers Association (Annual Meeting) 
Traymore Hotel, Atlantic City, N. J. 


1958 — American Stand 
Annual Conference on 
New York, N. Y. 


November 18-20, 
ards Association (9th 
Standards), Hotel Roosevelt, 


January 19-23, 1959 
of Electrical Engineers 
ing), New York, N. Y. 


American Institute 
(Winter General Meet- 


1959 


Morrison 


-National Electric Sign 
Chicago, Ill 


March 1-4, 


Association lotel 


March 30- April 1, 1959 Chicago Electri- 


cal Industry Show, Hotel Sherman, Chicago, II). 


new trends, new equipment and applica 
tions. 
Lighting design competitions. Several 


of these, conducted for vocational high 
school students, as an example. 

Inspection tours of outstanding instal 
lations; panel discussions of lighting 
trends. 

One Forum sponsors a permanent gar 
den lighting display in cooperation with 
the local Garden Club. The Dallas group 
has scheduled a box-lunch picnie meeting 
in a lighted garden next June, 

All of the Forums sponsor 
Class I of the MMILJ contest. 


It can be seen that this branch of LES 


entries in 


most successfully fulfills its aim. As out- 


(Continued on page 26A) 
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lined in its Guide, this is: 


1. To encourage an interest in the Soci 


ety’s work nd ideals on the part of those 
women 


numbers of men and 


who are seriously engaged in the resi 


dential fields and who should be members 
illumi 


lo pron ote the 


applieation of 

nating engineering principles by a much 
larger group whose interest, for the pres 
ent at least, is completely commercial and 
who offer very limited possibility of mem 


bership in the Society. 


lo broaden and strengthen mutually 
the So« iety’s the industry's eontribu 
tion to residence lighting advancement 


through organized activity 


BOUT PEOPLE 


Union Metal Manufacturing Co., Can 
ton, Ohio has announced the appointment 
of L. F. 
manager to succeed D. B. Hanna, former 


Heckmann as general sales 
vice-president in charge of sales, who re 


February 28. Mr. Heekmann, 


joined the 1937 


tired on 


who company in was 


named manager of the Street Lighting 


Sales Division in 1944 and assistant gen 
eral sales manager in 1950. He is Seere 


tary of the IES Roadway Lighting Com 


mittee, and is also active in NEMA, 
where he is serving as Chairman of the 


Technical Committee on Street Lighting. 


Charles R. Pritchard, 9 vice-president 


of General Electrie Co., and former man 


ager of the General Eleetrie Supply Co., 


-~ _ leaves from the... 


HISTORIGAL COMMITTEE'S SCRAPBOOK 


Historic Lighting Advice 


the “New 
Philadelphia in 


Homebook 
1840 


Leslie's 


From 
published in come 


these recommendations: 


“Choose the shades of plain ground 
steady 


The 
de corated 


glass, as they give the clearest 


light, and are best for the 


eves. 
fashion of having shades 
with flowers, or clear spots cut on glass 
is on the decline.” 


“To buy table astral (whale-oil? 
inferior size, is by no 
They 


their 


lamps of means 


advisable. only give light in pro 


portion to magnitude, and when 


they are small and low, the effort of see 
ing by them is so teasing to the optie 
nerve that the eyes seldom fail to be 
come weak.” 

In 1847, Catherine E. Beecher, sister 


of Harriet Beecher Stowe, famous author 


of “Unele Tom’s Cabin,” in her “Treatise 


has been appointed special consultant to 
Replacing him as head of 
is William C, Wichman, 


i viee- president, and formerly gen 


that division. 


the Supply Co 


also 
eral manager of the soon-to-be discon 
tinued Industrial Power Components 


Mr. Wichman will make his 


Bridgeport, Conn 


Division 


headquarters in 


Sylvania Lighting Produets, a division 


of Sylvania Eleetrie Produets, Ine., has 


Region 
South Central and 
Southeastern 
Southwestern 
Midwestern 
Inter-Mountain 
South Pacific Coast 


Pacific Northwest 


Great Lakes 


1958 Regional Conferences, 1.E.S. 


Place 
Lafayette Hotel 
Little Rock, Arkansas 


Washington Youree 
Shreveport, La. 
Hotel President 
Kansas City, Mo 
Whitman Hotel 
Pueblo, Colo. 

El Cortez Hotel 
San Diego, Calif. 
Multnomah Hotel 
Portland, Oregon 


Sheraton Hotel 
Rochester, N. Y. 


Date 


April 24-25 


April 28-29 


May 8-9 


May 12-13 


May 22-24 


June 23-24 
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of Domestie Economy” urged this: 


“Weak 
from the lights 


eves should always be shaded 
Small sereens made for 
kept at hand. Pro 


carry 


the purpose should be 


vide small, one wicked lamps to 


about, and broad- bottomed lamps for the 


kitchen, not easily upset. Cheap lights 


are made by dipping rushes in tallow.” 
Finally, in 1869, Harriet Beecher Stowe 

emphasized : 

light, 


“In choosing the source of our 


the great points to be considered are, 


first, the influence on the eyes, and see 
ond, economy It to use 


bad 
“Modern houses 


Is poor economy 
light.” 
in cities, and even in 


large villages are furnished with gas. 
Where gas is not used, sperm oil, kero 
sene or coaloil, and eandles are em 


ployed. Gas is cheapest, or ought to be. 


Good sperm oil burned in an Argand 


Lamp... is perfect!” 


announced the appointment of James R. 
Steel as advertising manager. Mr. Steel, 
who joined the Argus Camera Division of 
Sylvania in 1946, was most recently ad 


vertising manager of that department. 
In the 
vania, John S. Williams has been named 
Edward L. 
Mr. Williams 


succeeds Henry Ww. Jones who is photo 


Photolamp Department of Sy! 


merchandising manager and 


Slater, advertising manager 


lamp sales manager national accounts. 


F. S. Huot has been elected president 
of Kopp Glass, Ine., 
Huot who becomes chairman of the board. 


8. 


succeeding C. 


Huot has been executive vice-presi 
1946, 


prior to that was production manager. 


dent of the company since and 


Globe Products, Brooklyn, 
N. Y. has named Lou Goren manager of 
Mr. 


Goren, a past chairman of the New York 


Lighting 


architectural sales engineering. 
Section of TES, has been associated with 
General Electrie Co., Cathode Tube Corp., 
and Smitheraft Lighting. Morton Eisen- 
berg was appointed resident sales man 


ager at Globe. 


At a recent meeting of the Board of 
Directors of Pittsburgh Reflector of Can 
ade, Ltd., Toronto, the following execu 
tive appointments were announced. Lynn 


(Continued on page 28A) 


ILLUMINATING ENGINEERING 


a2 


- gg 


Integrated ceilings were 


used to revitalize the interiors. 
Wm. G. Merchant, Architect; 
Smith and Garthorne, 
Consulting Electrical Engineers; 
Chas. B. Farrow, Inc., 
Electrical Contractor. 
All in San Francisco. I 


‘Pacitic Gas Company did 
q with integrated ceilings 
featuring 3700 


Formula for a magic trans- 
formation: take an old 
building with high ceilings, 
suspend new ceilings on 

T-bar frames with all heat and 
air ducts above, rest All-Brite 
Modu/Liters on same T-bars, 
remodel! below. Voila! — a 

new interior, bathed in 100 
foot candies of evenly dis- 
tributed fluorescent light. 

Wm. G. Merchant, with 

Smith and Garthorne, did it for 
P. G. & E. in San Francisco 

. you can do it, too! Ask 

us for the full story. 


wits 


LIGHT OF THE WEST 


All-Brite Modu/Liter is made in 2 x 4 foot modules, for 
2, 3 or 4 rapid start lamps. Fixtures rest on T-bars supporting 
new ceiling. All ductwork is above. 


EIL.VORESCENT 
oF CALIFORNIA 


352 SHAW | ROAD 
SOUTH SAN FRANCISCO, CALIF. 
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W. Ferguson was made a vice-president 
of the company and John R. Clitherow, 
general manager. Mr. Ferguson has been 


issociated with Pittsburgh Reflector in 
the United States for the past ten years 
headed the Wheeler 


Reflector Co. in Canada. Mr. Clitherow 


and prior to that 


was formerly exeeutive vice-president 


and general manager of the Mitchell 


Manufacturing Co. of Canada. 


Ebaseo Services, Inc. has announced 
that T. E. Flowers, Jr. and R. F. Hay 
have joined the staff of its Space Plan 
ning Department. Before joining Ebaseco, 
Mr Flowers was a senior associate man 
Bruce, Payne 


agement consultant with 


and Associates. Prior to that, as a staff 
member of Louis J. Kroeger and Asso 
ciates, he acted as an organization and 
management consultant to the Philippine 
Mr. Hay was formerly vice 
Relocation 


Studies for Todd and Draper Corp. 


government 


president of the Division of 


George T. Wood has been signed by 
Smitheraft Lighting, Chelsea, Mass. as 
lighting sales. Mr. Wood 
Smitheraft from the Lewyt 
where he was Mid-West and South 
Herbert Nock con 


tinues as Western and Southern Divisional 


manager of 
comes to 
Corp., 


East sales manager. 


sales manager, and Charles A. McKenna 


as Eastern Divisional sales manager. 


The Photolamp 
Westinghous« 


Department of the 
Division has an 
Willett R. 


Wilson as original equipment sales man 


Lamp 
nounced the appointment of 
ager. In this newly created position, Mr. 
Wilson will 


marketing with the 


re sponsible for sales and 
original equipment 
manufacturers. His offices will be at the 


Lamp Division Bloom 


field, N. J. 


hea Iquarte rs in 


Robert L. Bouse has been promoted to 
general sales manager of Waljohn Plas 
Brooklyn, N. Y. and its two 
Rotuba 


Manuf ae turing Co 


ties, Ine., 
divisions, Extruders, Ine. and 
Maridson Waljohn 
has also announced several appointments 
David Friedwald wil! 
help supplement sales in the metropolitan 


New York area, O’Connell & Associates 


in the sales field. 


will cover the Chicago territory, and Jan- 
nell Plastic Sales will be sales represen 


tative in the Cleveland area 


Appointment of Zeb Chaney as South 
ern sales manager has been announced by 
the Prescolite Mr. 


Chaney was formerly sales manager for 


Manufacturing 


the Gowers Container Corp., Jacksonville, 
Fla. The new 
Dorado, Ark., 


Preseolite plant at El 


make his 


where he will 


Lighting News 


headquarters, is expected to be in opera 
April 1. 
plants at 


The company also main 


Calif., and 


tion by 
tains terkeley, 


Neshaminy, Pa. 


R. A. 


Wis., manufacturers of 


Manning Co., Ine., Sheboygan, 
lighting equip 
ment for churches and institutional build 
ings, has announced the signing of 
Lighting as their 
agents Brothers 


also represent the Art Metal Co. and Sun 


Chassaing Brothers 
St. Louis Chassaing 


heam Lighting Co. 


Jules Levenstein has been appointed 
New York district sales manager by Silv 
ray Lighting, Ine., Bound Brook, N. J. 
and New York City. 
the appointment of Sheldon Golden as 


Also announced was 


architectural contract representative. E. 
S. Bruce, long associated with Silvray, 
will continue to operate out of the com 
pany ’s New York office. 


Lighting Produets Ine., Highland Park, 
Ill. has 
changes. New officers and men in charge 


announced several personnel 


of various follows: 
H. A. Glass, 
R. M, Lacy, controller; P. V. Hoppel, 
purchasing agent; E. H. Church, vice 


operations are as 


executive vice-president ; 


president in charge of sales and opera 
E. F. Kiehl, sales service man 


ager; E. Iversen, factory manager; M. E. 


Tons; 


MeCreight, design engineer; D. W. Davis, 


research and development engineer. 


Clyde Dodd has been appointed to the 
staff of Donald S. Gleason and Associates, 
Seattle, representatives for the Prescolite 
Manufacturing Co. in Washington and 
Oregon. Mr. Dodd will cover the Oregon 


territory. 


Appointment of E. W. Michel as as 
sistant manager of interior lighting sales 
for the Westinghouse Eleetrie Corp. Light 
ing Division in Cleveland has been an 
nounced. Mr. Michel has been with West 
inghouse since 1948 and was a lighting 


sales engineer prior to this appointment. 


Tyre Bros. Glass Co. has been named 
Pacifie Corning 


Fluorescent 


Coast distributor for 
Lighting Glassware by the 
Corning Glass Works. The company is 
also distributor for Libbey: Owens: Ford 


glass products. 


D & F Sales Co., Inc., Boston has been 
appointed sales representative for Markel 
Eleetrie Products, Ine. and LaSalle Prod 
ucts, Ine., both of Buffalo, N. Y. Their 
sales territory will include all of New 
with the of New 
Haven and Fairfield Counties in Connee 
tieut. Sechooler-Gorman Co., Kansas 


England exception 


City, Mo. will represent Markel and La 


Salle in Kansas and Missouri. 


Harry H. Wenk of Hills, 
Calif. has heen signed as West Coast rep 


Beverly 
resentative for the Merix Chemical Corp 


of Chieago. 


Leonard W. 
Calif. retired on March 1 after more than 
Eleetrie Co 


At the time of his retirement, Mr. Towner 


Pasadena, 


Towner of 
20 vears with the General 


was Lighting Specialist in the company’s 


Pacifie Southwest District in Los An 


geles, 
The Frink Corp. has signed Robert D. 
Sweeney Associates, Grosse Ile, Mich. as 


their sales re presentatives throughout the 
state. Associated with Mr. Sweeney in 


the firm is Les Meidamos of Ann Arbor 


Deaths 

Joseph J. Anastasi, New England Section 
Edward E. Ashley, Jr., New York Section 
H. F. Meyers, Cleveland Seetion 


Peter M. Pavesich, Chicago Section 


EW MEMBERS 


At the recommendation of the Board 
of Examiners of I.E.S. on Mareh 13, th 
following were elected to membership 
Names marked * are transfers from Asso 


ciate Member Grade. Names marked 


are transfers from Student Member 
Grade. 
ALABAMA SECTION 
issociate Member 
Fuller. D. H General Electr Co Birr 


ham, Ala 
ALAMO SECTION 


Aesociate Member 
Milam, T. A., 138 Marcia Place, San Ant 
Texas 
ARIZONA SECTION 
Vember 
*Eaton, F \ 
Yuma, Ariz 
issociate Member 
Martin, J. S Arizona Public 


Phoenix, Ariz 


ARK-LA-TEX CHAPTER 
issociate Member 


Hampton, G. T., Graybar Electric Co., Ine 


Shreveport, La 


BRITISH COLUMBIA SECTION 
Wember: 
Ryan, L. FE City of Vancouver, Vancouver, 
B. ¢ 
issociate Members 
Holland, D. E. M. A 
B. ¢ 
Jackson, W. H 
couver, B. C 
Krawehuk, P Dominion Sound 
Ltd Vancouver, B. ¢ 
MacDonald, J. G., Provincial 
Vancouver, B. ¢ 


Thomas, Vancouver 
MeLaren Electrie Ltd., Van 
Equipments 


Government, 
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GENERAL ELECTRIC'S 20th FLUORESCENT ANNIVERSARY ANNOUNCEMENT: 


R.N. THAYER (left) AND G. E. INMAN developed first commercial fluorescent lamp in the U.S.A, in 


1938. Still with General Electric, they have been key men in many G-E fluorescent lamp improvements. 


Today’s G-E Fluorescent Lamps give your 
customers 76% more light per watt, 
last 5 times longer... yet cost 1/2 as much! 


The first fluorescent, introduced 20 years ago this month This “Bonus Phosphor” is now available in the 40-watt 
by General Electric, can’t hold a e andle to today’s G-E and new Power-Groove—and will soon be used in all G-E 
10-watt Lamps. A steady stream of improvements from fluorescent lamp types. For the whole “Bonus Phosphor” 
G.E. in Rapid Start and Pre-Heat Lamps has provided up- story—see or write your local G-E Large Lamp Salesman 
to-the-minute lighting systems for G-E Lamp users. Efh- or write: General Electrie Co., Large Lamp Dept. IE-48, 
ciency is up 76%, rated life is 5 times longer, and the list Nela Park, Cleveland 12, Ohio. 

price is down 57%. This means one G-E Fluorescent Lamp 

dollar today buys as much light as $20 did 20 years ago! 

NEWEST IMPROVEMENT—“BONUS PHOSPHOR”. This 

revolutionary new G-E process gives your customers 7 to 

9% more light by selecting only the bigger, brighter phos- 

phors to he used in G-E Lamps. It is another “dollar-and- 

cents reason why they get more for all their lighting costs 

with General Electric Lamps. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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prnch of thas 
and a pinch of that...” 


To professional chefs, this means precisely-meas- 
ured ingredients to achieve specific and highly desir- 
able results. And that’s how Kopp-engineered 


glass lenses and color filters are made. exact dimensions in Kopp-engineered molds. Sub- 
A user requires a glass with specific color . . . sequent cooling, annealing, grinding and finishing 
mechanical strength . . . light transmission . . . operations—all under strict quality control—result 
thermal shock resistance . . . or other properties. in a product which meets the user’s specifications 
Kopp engineers analyze these requirements and exactly. 
develop a “recipe’’ (or batch formula) to meet Kopp engineers have produced more than 1000 
them, properly proportioning and mixing care- different types of specialized glass in this manner. 
fully-measured ingredients—various fluxes, sta- We offer you a highly-perfected engineering and 
bilizers, and other materials. manufacturing service for parts required in rela- 
This mix is melted under accurately-controlled tively small production runs. Call or write us at 
temperatures and the molten glass is pressed to your convenience. 


LAS 


KOPP) 
Glass 
SWISSVALE, PENNSYLVANIA 
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SOA 


COMMITTEES 
1957-1958 


President 
Except as 


All committees are appointed by the 
subject to approval of the Council 
provided in the Constitution, 
terminate at the time of the first Council meet 


appointments 
ing of the following administration. The scope 
of each committee is indicated 


K. M. Reid, President 
Standing, General and Task Committees 


G. J. Taylor, Vice-President 
of all Technical Committees 


STANDING COMMITTEES 
COUNCIL EXECUTIVE—To conduct the affairs 


of the Society between Council meetings 
K. M. Reid, Chairman, General 
Nela Park, Cleveland 12, Ohio 


ex-officio member of all 


ex-officio member 


Electric Co., 


trowder Slauer 


Chambers Taylor 

BOARD OF FELLOWS — To evaluate the eligi 
bility of transfer to grade of 
Fellow 
Council 


candidates for 


according to procedures approved by 


Philadelphia 
Philadelphia 


Shoemaker, Chairman, 
1000 Chestnut St., 


George E 
Electric Co 
5, Pa. 


Willard Allphin J. 8. Hamel 
Leland H. Brown Roy A. Palmer 
Edward Rambusch 


FINANCE — To have direct supervision of the 
financial affairs of the Society and to present 
to the Council an annual report on its financial 
condition. To make recommendations to the 
Council as to the investment of moneys and 
upon all appropriations. To 
id submit for 


ian the first new Council 


specific prepare 
approval of Council not later 
meeting a budget of 


come and expense for the ensuing fiscal year 


W. P. Lowell, 
Products Ine., 


Jr., Chairman, Sylvania Electric 


Salem, Mass 


AC Keller 
J 


M. Zabel 


R. Chambers R 


ex officio 


GENERAL BOARD OF EXAMINERS — To inves 
qualifications of all applicants for 
admission to membership; to elect or reject ap 
plicants for the grade of Associate Mer 
Student Member, to report such action to the 


} 


Counci and to make 


tigate the 
ber and 


recommendation to the 
regarding applications for transfer or 


Member or 


Council 


election to the grade of Retired 


member, and for transfer to the grade of Mem 


ber Emeritus 


Consolidated 
Ver- 


MacVean, Chairman 
Westchester, 9 So. Ist Ave. Mt 


Ralph H 
Edison 
non, N. Y¥ 


Svend W. Bruun H. E. D'Andrade 
MEDAL AWARD —To evaluate the eligibility 
of candidates for award of the 1.E.S. Medal 
according to procedures approved by the Coun- 
cil. 

L. E. Tayler, Chairman, Detroit 
2000 Second Ave., Detroit, Mich 


H. H. Magdsick 
Hoyt P. Steele 

M.N. Waterman 
J. F. Whitehead 


Edison Co., 


Julius Daniels 

R. F. Hartenstein 
B. J. Jensen 

D. M Jones 


APRIL 1958 


PAPERS — To procure, review and approve all 
technical papers and discussions thereof, for 
presentation before National Conferences of 
the Society 

H. F. Davidson 
Canada, Ltd 195 
Toronto, Ont 
Floyd W. Sell 
Edison Co., 2000 Second Ave., 
L. EF. Barbrow Kurt Franck 
B.S. Benson ©. B. Goldsmith 
R. L. Biesele, Jr. S. K. Guth 

F.C. Breckenridge Ted Sargent 
James Cox G. A. Trosper 

George Wakefield 


Chairman, Curtis Lighting of 
Wicksteed Ave., Leaside, 


Detroit 
Mich 


Vice-Chairman, The 
Detroit 


PUBLICATIONS — To be for the 
procurement, review and approval of all ma- 
terial for the publications of the Society other 
than technical papers approved by the Papers 
Committee for presentation at National Confer 
ences of the Society and their discussions and 
for which it will have pub- 
only. Shall 
printing and business 


responsible 


committee reports 


lication responsibility also be re- 
sponsible for the editing, 
management of the publications of the Society; 
specific exceptions may be made by Council 
R. M. Zabel, Chairman, Westinghouse Electric 
Corp., Bloomfield, N 
Brooks Chassaing H. F. Davidson 
J. R. Chambers R. W. Morris 

J. 8. Schuchert 


Technical Content 
H. F 
Canada Ltd 195 
Toronto 17, Ont 


Davidson, Chairman, Curtis Lighting of 
Wicksteed Ave Leaside, 


L. sarbrow ©. B. Goldsmith 

B.S. Benson 8S. K. Guth 

R. L. Biesele, Jr Ted Sargent 

F. ¢ treckenridge Floyd W. Sell 

Kurt Franck G. A. Trosper 
George Wakefield 


Editerial Content and Technical Data Sheets 
General Electric Co., 
Ohio 


Chairman 
veland 12 
Jr Michae 

T. Johnson 


N. Flynn 


Home Lighting Data Sheets 


Eve Freve Chairmar Westinghouse Electric 


Corp., Bloomfield, N. J 
REVIEWING 


Lillian Eddy 


SUBCOMMITTEE 
Katherine Goodall 
Jan Reynolds 


SUBCOMMITTEE 


\ileen M. Page 


Ruth Patterson 


CONTRIBUTING 


Nelson Bleisch 
Carolyn J. Epperson 
Stella Fetzer Margaret Summers 
Mary Taepke 
Dorothea Underwood 


Melrose Franklin 
J. B. Hacker 
Dorothy MeGregor Blanche Waggener 
Publication Sales 

Brooks 
Brothers Lighting 
Clayton 5, Mo 


Chassaing 
Bivd., 


Chairman, 
7603 Forsythe 


Chassaing, 


GENERAL COMMITTEES 


ADVANCE PLANNING — To long 
range objectives of the Society — its operation, 
membership 


study the 


program, publication activities, 


classifications and financial structure, and to 
make recommendations to Council 

F. C. Winkler 
tric Corp., 1216 W 
Ohio 


A. © 
Edison Co., 


Chairman, Westinghouse Elec- 
58th St., Cleveland 1, 


Vice-Chairman, The Detroit 
Detroit, Mich. 


Sangster, 
2000 Second Ave., 


G. W. Beals A. B. Oday 

Edward M. Chellew Glenn E. Park 

W. P. Lowell, Jr L. C. Twiechell 

J.D. Mitchell 1D. Whitnell 
R. M. Zabel 


ADVISORY BOARD TO THE PRESIDENT—To 
examine the organization, accomplishments, and 
committees and prepare not 
1 of each year a proposed list 
personnel: and to evaluate 


assignments of 
later than July 
of committees and 
costs and benefits of present and proposed So- 


clety services 


G. J. Taylor, Chairman, 
Inc., 161 E. 42nd Street, 


Day-Brite Lighting 
New York 17, N. Y. 


J. B. Browder R. G. Slauer 
J. R. Chambers M. N. Waterman 


ALLIED ARTS — To encourage and assist local 
competitions in allied arts, in cooperation with 
committees and local 


technical interested 


groups 
Karl A Electric 
Co., Nela 


Staley, Chairman, General 
Park, Cleveland 12, Ohio 


Vice-Chairman, Arizona Public 
Box 2591, Phoenix, Ariz. 


J. D. Whitnell 


Service Co., P. O 


Car! Albach M. B. Moore 
W.D. Crites Joseph Morbito 
Roy Dahlin Roy Palmer 
Eugene Frost Kenneth Parsons 
A. B. Gallion J.C. Penafeather 
J. H. Jensen R.C. Putnam 

A. R. Keeler 
r. J. Killian B.J 
Foster K 
Shoemaker 
Williams 


Russell 

Sabaroff 
Lucien Kight Sampson 
J. O. Kraehenbuehl GE 
Onnie Monkki Rollo G 


Agriculture Colleges 
General Electric 
Ohio, 


Chairman, 
Cleveland 12, 


J. P. Ditehman 
Co,. Nela Park 


Lighting Lectures 
I. Tugman, Chairman 
Nela Park, Cleveland 12 


General Electric Co., 


Ohio 


BOARD OF NOMINATION — To 
nomination ticket containing the 
those who are deemed best suited to serve as 
officers and directors in positions to be filled at 


prepare a 
names of 


the ensuing election. 


Lighting 
Lea- 


Duncan M. Jones, Chairman, Curtis 
Co. of Canada, Ltd., 195 Wicksteed Ave., 
side, Toronto, Ont. 


R. F. Hartenstein M. N. Waterman 
and regional representatives 


CONSTITUTION AND PROCEDURES — To pre- 
proposed amendments to the Constitution 
and By-Laws, to prepare statements of policies 
and procedures with the Constitu- 
tion and By-Laws, and to report to Council. 


R. F. Hartenstein, Chairman, The Ohio Edison 
Co., Akron, Ohio 


pare 


consistent 


Continued on page 32A) 
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Continued from page 314A J. W. Bateman J. D. Mitehell SUSTAINING MEMBERSHIP —To develop plans 
« — a J. B. Browder A. ©, Sangster and supervise the operation of the Sustaining 
Bar row — Brooks ( hassaing J. A. Schneller Membership activity in the Society according 
a Seals alter turro H. F. Davidson J. 8. Schuchert to the Procedures and Policies adopted by 
G. F. Dean L. C. Twichell J.C. Forbes C. C, Shotwell Couneil 
N.C. Warner R. K. Lothrop Carlton M. Thompson 
W. P. Lowell, Jr John 8. Walsh C. C. Keller, Chairman, The Holophane Co. 
DEFENSE COORDINATING — To contact vari- ©. W. McCormick J. Carl Wilson Inc., 342 Madison Ave. New York 17, N.Y. 
ous Government Agencies concerned with Na- W. W. Booth Cc. C. Shotwell 
tional Security suggesting cooperation and par- 1958 Conference Executive Committee Fred Guth E. J. White 
ticipation in specific projects as an aid to J. W. Bateman, Chairman, Canadian General ‘ealeiaieas = 7 
solution of their problems. Recommending the Elevtrie Co., Ltd., 212 King St., W., Toronto, TRUSTEES, LE.S. HEADQUARTERS 
\ placement of lighting study projects in present Ont RETIREMENT PENSION PLAN 
committees or tl ypointment of study projec . 
R. C. Allison L. R. Nordby R. F. Hartenstein, Chairman, The Ohio Edison 
to tl ; ide and to e: W. A. Dalrympk Norman Scott Co., Akron, Ohio. 
pedite such study projects and guide accepted 
G. E. Davidson t. A. Sclater > 
reports into proper Government Channels G. F. Dear I PD. Smith J. R. Chambers W. P. Lowell, Jr 
i mi i 
. J. W. Bateman, Co-Chairman, Canadian Gen- W. L. Hawley G. E. Wallace M. N. Waterman 
. eral Electric Co., Ltd 212 King Street, W.., RK. P. Lindsay Mrs. J. Carl Wilson 
Toronto, Ont \ re Iso TASK 
| E. E, Machtinger Ed Wilson TASK COMMITTEES 
A. FP. Wakefield, Co-Chairman, The Wakefield 
< Vermilion, Ohio Task Subcommittee HEADQUARTERS LOCATION—To study all 
H. R. Blackwe 0. P. Cleaver A. C. Sangster, Chairman, Detroit Edison Co factors affecting choice of future location of 
R. B. Brown, Jr John 8S. Walst 2000 Second Ave., Detroit, Mic Society Headquarters and to submit a recom- 
1. B. Browder C. W. McCormick 
HISTORICAL —To assemble and make avail H F. Davidson J. Dixon Mitchel M. N. Waterman, Chairman, Westinghouse 
able for current reference and to prepare in KR. F. Hartensteir Virginia Skinner Electr Corp., Bloomfield, N. J 
suitable and durable form for posterity, such F.C. Winkler D. M. Jo L. EF. Tavler 
t al facts printed memoral 4 photo R. C. Paslay nS. Wals 
graphs, voice records, museum specimens and PUBLIC RELATIONS AND INFORMATION — +. 
sllied items as may he idged worthy of com To prepare and disseminate information about : eneicig 
posing « continuing digest of the record of the the activities, accomplishments, programs, ob LE.S.-U. 8. PUBLIC HEALTH SERVICE — To 
s ety’s history ectives and policies of the Soviety and about 
‘ 2 the place f illuminating ngin ring in mod tine ® methed of making & 60 vey of the 
S. G. Hibben, Chairman, 31 Clint Ave © peace me ‘ of the 
on Ave ern society to formulate and submit public ng nment and 
elations pe ies anc ans fo he Socie 
S. B. Williams, Vice-Chairman, Brooks Street, “its n terms of sual comiort and ectiveness 
teen BY J. R. Chambers, Chairman, Appleton Electri und eye healt 
sig - Co 1701 Wellington Ave., Chicago 13, IN 
J. L. Stair, Secretar, urbert, Berrien Coun J I Parsons, Chairman, Niagara Mohawk 
Mich W Dalrymple, Vice-Chairmar Amalga Po Electri Bide Buffalo 3. N. ¥ 
mated Electric Corp., Ltd., 384 Pape Ave., 
\ bea Leo Dolkart Toronto, Ont Mrs. Tula Brocard Henry N. Doy 
Joe T) 
L. E. Tayler 
LIGHTING SERVICE —To stimulate and pro SIGN LIGHTING —To study the lighting of 
ote the discussion and practical application REGIONAL ACTIVITIES —To represent the re 
ghting recommendations and to conduct a spective Regions before the Council and to _ 
- ghting Service Forum in nnection with the keep the Council informed regarding the affairs ( \ Chairman sconsin§ Electric 
‘ational Technical Conference of the Regions. To stimulate Society activities ( 1 W. Michigan St.. Milwaukee 
( Ww MeCormick, Chairman, Connecticut to encourage joint meetings of Sections and “ 
ght & Power Co., P. O. Box 2010. Hartford Chapters including Regional Conferences with : : 
‘ R. E. Faucett W. H. Kabler 
n the respective Regions, and to promote the H. B. Fletct N 
expansion of the Society 
Robe ck vie Browder, Chairman, Georgia Power Co., 
Walter Ba J. Thomas 5 Marietta St. N. W., Atlanta 1, Ga _—— 
Be n C. Cooper C. E. Waldror 4 ene Fl ng hot well 
A wen AVIATION — To study the application of light 
P ind lighting to the spaces and functions in 
: MEMBERSHIP —To develop plans and super. orse l. Morris Carlton M. Thompson volved in the operation of aircraft 
vise the operation of the individual membershiy Kenneth Reid C. E. Waldror 
J. Car! Wilsor L. C. Simpson, Chairman, AGA Division, Elas 
ins on t Stop Nut Corp. of America, P. 0. Box 38, 
Ried. RESIDENCE LIGHTING FORUMS — To stimu Elizabeth, N. J 
HKrothers sighting 7603 orsythe ve 
ite ssist the Residence igh orums 
Gusten 6. the te and assist Resid Lighting Forum M. A. Warskow, Vice-Chairman, Port of N. Y 
of the Society and to encourage the formation authority 111 Eight \ ‘~. \ k 
J. C. Forbes, Vice-Chairman, General Electric of additional Forums. To conduct a Residence : == 11, 
c Nela Park, Cleveland 12, Ohio Lighting Forum in connection with the Na 
Frank E. Brown, Jr Byron F. Lyth, Jr tional Technical Conference M. A. Mortensen, Secretary, General Electrix 
G. B. Buck, Jr Gerald Marks Virginia Skinner Chairman Long Island Co., Nela Park, Cleveland, Ohi« 
Roy Vahiin - enn : Park Lighting Co Old Country Road, Mineola J. F. Angier W. D. Howe 
E. I. Dinsmore Blair I vyman £.¥ 
Clarence Cockrell r. Ke'ls Boghosian Warren H 
Task Subcommittee fenjamin Duhov tuth Liet C. Brecken: idge G. M. Keven 
Li n Eddy Ruth Morris W. D. Callaghan W Kor ny 
: Gerald Marks, Chairman Eve Frever Elizabeth O'Kelley P. B. Clark A. L. Lewis 
W. Jackson Bivd., Ch Llowd Gabler Jan Reynolds G. K. Clement D.C. Miller 
Roy E. Dahlin \ Katherine Goodal! 0. J. Seodock 1). I. Coggins 1. K. Newe 
Benjamin Goodman Marion Seitz Hf. A. Cramer H. J. C. Pearson 
Richard Gro J. Vernon rp ‘ Dougias 
NATIONAL TECHNICAL CONFERENCE —To be R urd Graf rnon Shart \ igia 1 
ebhbe eter Downey ector 
of Council, for the general coordination of all 
onference activities, for selecting and recom- STUDENT MEMBERSHIP — To plan and imple \ weerigey R we 
~ nent rog o st late interest in Sovie W. C. Fisher R. A. Stone 
mending time and place, for rev of the be H. Greenlee L. ¢ Vipond 
plans and budgets of the National Technical activities 1S. Hanes 
Conference Executive Committee, and in co studer! and to encourage the forma 1 W Ho afeck ‘A Winters 
operation with the Papers Committee for the ion student branches and assist in their w.E.W ’ 
satisfactory time allocation for the Technical operation and programs es 
Papers sessions according to Procedures and John O. Kraehenbuehl, Chairman, 10 Scott St., 7 a - 
A fr 
Policies as adopted by Council. Broadmoor Park, Colorado Springs, Colo ances atin Lighting 
c. L. Amick, Chairman, Day-Brite Lighting P.M R.C. Paslay W. E. Woodson, Chairman. Convair Division, 
Inc., 5411 Bulwer Ave., St. Louis 7, Mo M.E Walter Sturrock Continued on page 34A) 


ILLUMINATING ENGINEERING 


32A 


= 


First Presbyterian Church, Muncie, Indiana 
Carr & Cunninghom, A.1.A. Architects, Cleveland, Ohio 
Hamilton & Graham, A.I.A. Associated Architects, Muncie, Indiona 


plays a very important role in a well planned church. Not only can 
proper lighting induce and hold attention to the service but architec- 
ture, furnishings and decorative elements are dependent on good light 
for best appearance. There are 100 Rambusch lighting representa- 
tives in the country—one of them is near you and anxious to serve you. 


RAMBLISC DESIGNERS - MANUFACTURERS 
40 WEST 13th STREET, NEW YORK 11, N. Y. 
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Heliport Lighting 


eficienta and Jemente 


atione fe 


tandard methods f wee 


and report therens 


th 
Whit Ward Harriaon 
Papers Neidhart rou ter 
helps Meaker Vieom 
Aircraft Cockpit Lighting Rreckenridce. Chairman. National Bu oy ‘ 
T. O. Twist. Chairman, National Bureae of of Standards, Washington 25, 1). ¢ EDUCATION — To atude and encourage Hehe 
ing education and training for professional 


Standards, Washington 25, 1D. ¢ J. Angie J.C. Pearsen 
syeors in achoola, colleges and cleewhere, to 
E. L. Ba GCG. W. Gedtrey Seadrome Lighting prepare educational and training material on 
anne and advanced concepte of 
E. Bartley Tlitt fund nla 
A. L. Lewis, Chairman, Bureau of Aeronautica, and lamination. and te further ite edoution 


Dept. of the Navy, Washington 25, 1) ¢ in conducted by Bectiona and Chap 


K. Casperson SS. Koapp tere 


W. W. ti. A. Rodney 
J.B. Wealer 


Aleton Rodgers Chairman Ceneral 
Nela Vark, Cleveland 19, (hie 


Aircraft Exterior Lighting 


R. A. Stone. Chairman, Airline Pilots Assn., 


» St. & Cicero Ave., Chicago COLOR—To study, evaluate and report on the ~ Allen 
0. Bakke M. Karant effect of color in relation to the art and science wore Serer whee 
\ Havcalar Rey A. Palmer 
I. Fagin G. M. Kevern of iluminatior 
P. H. Greenlee L. R. Noffsinger 
KR. ¢ Allison Chairman, Engineering and De Cleaver Puteam 
D. Bowel Prejector Dept., The T. Eaton Co. Ltd., 1 to DN. Fine? Shepherd 
Ww a. Jensen H. M. Schmies sign ep ston td, orento ineh thephere 
Ont Hedrich Wm Weihel 
Hildebrand Wieeman 
Airport Runway Lighting W. E. Carswell GF. Dean it W. Hern ne W ak 
1, 1 A Veet 
C. A. Douglas, Chairman, National Bureau of 
Standards, Washington 25. D. C DAYLIGCHTING — To study the problema in  Zereen 
volved in daylighting develop recommended 
G. K. Clement G. M. Kevern practices and report thereon Anvieony Mewrene 
W. A. Darrah L.. C. Vipond BY 
W. A. Jensen M. A. Warskow neent, ¢ sirman, Owens Illinois tl Maedeick trone 
Technical Center, 1700 Weatwood Avwe 
Airport Service Area Lighting Toledo, Ohio HANDNOOK HEVISION To reviee and arrange 
‘ me \ Mott the technical content of the te lag 
E. B. Karns, Chairman, Westinghouse Electric ‘airman, Southern Methe out, plan and arrange for development of in 
‘ ‘ ve rines te re 
Corp., 1216 W. 58th St., Cleveland, Ohio f Engi ing Keaearech dividual aertions primarily throngh appropriate 
Dalla j i ho 
te " ittee on ith ste 
R. H. Goodman J. K. Newell committ 
liration ommittes « reeentation « 
M. A. Warskow 1.0, Kirkpatrick tall " ' ar 
K. A. Boyd M. Linforth prove io he reeponeible te Connell for the 
L. Biesele, Jr W. F. Little and treatment of material including 
Ai t . 
rpert Taniwey Lighting A. A. Brainerd T. MacDonald the format and paging 
~ ipond, Chairman, Office of Airports iH 8 tull W. MeKinley The Miller Oo 
CAA, Washington 25, D. ¢ W. Conover Miles 
Meriden, Conn 
Pons W. Ewing It. Reed AM Almeryde W Kabler 
talph Pierce C. D. Gibson ¥. K. Hampson Clark it Wo Moria 
W. A. Darrah E. G. Rudberg 
J.E.! BK. F. Greene Paul W. Seageres truce Jeneen Btrone 
H. A.V J. 8. Herbert DD, BE. Spencer 
GN. Hingston K. ©. Welch ASAP of 
Approach Lighting C. Kendall Wenzler Formerly Farm tighting om 
O. F. Farr Chairman, Office of Air Naviga ngbl 1 A, : 
yn Facilities, ¢ Nashington 25 ‘ 
ton AA, Wa D Avaltlahbility of Daylight (Reterter) snd other rure regret 
J. F. Angier vine theraan 
G. K. Clement KR. F. Gates 62nd Mt Morrie 1 Chairman ing 


R. A. Boyd JW. Griffith Kevin Meker 


Aviation Lamps (Large) 


R. J. Stefany. Chairman, Westinghouse Brightness Ratio Weacurement 

tric Corr Bloomfield, N. J u ‘ nar Viet Jiet of 
d ir hairr Methodia 


A. Ba 
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Aviation Lampe (Miniatere) 


eardinating 


— Te 


tine ting « 


Revision Recommended Prectice far 
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Gens lynamics Cor H an Engre Converse, Chairman, Port of N.Y entering inte ea hting desien 
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N.Y publications 
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EASTERN... for high-styled 
LOW-CEILING LIGHTING 


BOSTON SERIES 


\ 
\ 


Rigidly-framed plastic sides distinguish 
this trim, smart-looking style 
Shallow unit is hinged at both sides. 

Plastic cannot curl or warp 


BROOKLINE SERIES 


Clean-cut modern design plus 
economy. All plastic sides. Louvre is 
completely framed and hinged at both sides 


Surface Mounting with a Recessed Look 


2 OUTSTANDING NEW ACHIEVEMENTS BY EASTERN — 
the distinctive Boston and Brookline series — with egg-crate 


louvre or vinyl plastic lens. Modern in design, built with care 
and precision, both units are less than 4” deep, combine | EASTERN FIXTURE COMPANY 
shadowless, low brightness lighting with economy. Full top | 170 Vernon St., Boston 20, Mass. 
reflector provides peak lighting efficiency. Economical to 

; | Please send me complete information on your 
install and maintain. Louvres lower for easy relamping. nk 
Available for surfacing mounting and continuous row installations. ; 
Send coupon today. : NAME | 
| ADDRESS 
city 
FIXTURE COMPANY 
170 Vernon St., Boston 20, Mass. 
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(Continued from page 34A) 


Clothing 
Norman 


Kridel, Chairman, Rochester Gas & 
Electric Co., 


89 East Ave., Rochester, N. Y. 


Electronics Industry 

R. 8. Clubley, Chairman, General Electric Co., 
Large Lamp Dept., 2747 South Malt Ave., Los 
Angeles 22, Calif 


Graphic Arts 


Chairman, Sylvania Electric 
Parkside Ave., Philadel- 


Ralph Enghouser, 
Products Inc., 4700 
phia, Pa 


Outdoor Production Areas — 


Preparation of Brochure on “Opportunities in 
Illuminating Engineering” 

Chairman, U. S 
neer Research and Development 
Ft. Belvoir, Va. 


Wiseman Army Engi 


Laboratories, 


Revision of “Lighting Design Problems Course” 
R. R. Lusk, Chairman, Commonwealth Edison 
Co., 7601 8S. Lawndale Ave., Chicago, Ill 
Gerald Marks J. F. Parsons 

Wm. Weibel 


Revision of “Lighting Fundamentals Course’ 


R. E. Wozniak, Chairman, Chicago Lighting 
Institute, 40 8. Dearborn St., Chicago, Ill 
Robert Allen A. M. Bacalar 

B. F. Avery L. E. Innis 


Revision of Recommended Practice 


E. A. Linsday, Chairman, General Electric Co., 
Nela Park, Cleveland 12, Ohio. 


Sawmills 
James Barnes, Chairman, Pacific Gas & Elec 


tric Co., P.O. Box 540, San Rafael, Calif 


INSTITUTIONS — To initiate, follow up and 
coordinate lighting study projects in the field 
of public buildings and private institutions, 
review the reports of the various study subcom 
mittees in this field and make recommendations 
to Council 


Leonard V. James, Chairman, 513 8S. Catherine 


Ave., La Grange, Ill 


B. F. Avery C.N. Laupp 


J. H. MeCulloch 


Charches 


George 
Electric Co., 


Shoemaker Chairman Philadelphia 
211 8S. Broad St., Philadelphia 5, 


Pa. 
Anthony L. Bleecker T. Norman Mansell 
John E. Flynn A. C. Sangster 


Henrik W. Olsen 


Dining Areas 


Carl W. Zersen, 
Institute, 140 S 


Chairman, Chicago Lighting 
Dearborn St., Chicago, Ill 


Albert Eiseman, Jr. John L. Ranney 

George Gilleard E. L. Riego 

C. T. Masterson M. W. Ross 
Raymond Wozniak 


Hospitals 
N. L. Griffin, Chairman, Dept. of Health, Edu 


cation & Welfare, Public Health Service, Div 


of Hospital & Medical Facilities, Washington 
25, D. C 

H. W. Alexander H. L. Logan 

L. J. Buttolph R. C. Putnam 


Paul Seagers 
Howard Sharp 


E. H. Greppin 
Howard Haynes 
Hotels 


ministration, Cornel! University 


School of Hotel Ad 
Ithaca, N. Y 


Sayles, Chairman 


C. L. Cottrell J. Fassett 
H. E. D’ Andrade Francis Keally 
Myrtle Fahsbender F. B. Mills 


Museums and Art Galleries 


General Electric Co., 
Ohio 


J. M. Ketch, Chairman, 
Nela Park, Cleveland 12, 
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J. E. Flynn 
Willard Thompson 


S. Eagleston 


LIGHT CONTROL AND EQUIPMENT DESIGN— 
Collect and correlate the knowledge and data 
on means and methods of controlling, direct- 
ing, reflecting, transmitting and diffusing light 
and on the principles and practices of equip 
ment design. 

John T. McLaughlin, Chairman, Kelso-Burnett 
Electric Co., 223 W. Jackson Blvd., Chicago 6, 
Til. 

J. N. Robertson, Vice-Chairman, Los Angeles 
Dept. of Water and Power, Design and Con 
struction Div., 405 8. Hill St., Los Angeles, 
Calif. 

Milton Buzan, Secretary, Day-Brite Lighting, 
Inc., 5411 Bulwer Ave., St. Louis, Mo. 

G. R. Baumgartner 
Erie H. Church 
Clarence Clarkson 
C. M. Holden 


Maurice E. Robertson 
William Weibel 

F. C. Winkler 

Paul Woodland 


Plastics (1ES-SPI-NEMA) — 


LIGHT SOURCES —To correlate and report 
available information as to the physics of light 
and light production and the characteristics of 
current light sources 

Freeman, Chairman, 
Bloomfield, N. J. 
Herbert Anderson 
L. E. Barbrow 
W. P. Carpenter 
R. D. Churchill 
Frank Clark 
David Cutler 


George 
Electric Corp., 


Westinghouse 


Grant Davidson 
R. B. Dull 
Ernest H. Gallet 
Walter Houston 
Charles W. Jerome 
E. F. Kelly 

E. H. Salter 


Celer Rendition 
Nickerson Chairman, 2039 New 
N. W., Washington 9, D. C. 
Beggs Norman Macbeth 
C.N. Clark G. R. Stillwell 
W. Jerome Luke Thorington 
D. B. Judd Arthur Weeks 
Gunter Wyszecki 


Dorothy 
Hampshire Ave 
E.W 


MAINTENANCE — To study the elements con- 
tributing to maintenance factors; set up the 
framework of typical field studies to determine 
factors; and to stimulate the prosecution of 
such studies by appropriate agencies. 


Chairman, Lighting Services, 
Waterbury, Conn. 


Francis Clark 
515 Meridan Rd 


Maxwell L. Trostle, 
Electric Products, Ine., 


Vice-Chairman, Sylvania 
Wheeling, W. Va. 


R. D. Bradley Howard Long 

A. A. Brainerd D. R. Philips 

L. M. Endres F. J. Roche 

R. R. Enghouser R. P. Teele 

W.C. Pink, Jr W.C. Wagner 

C. M. Holden R. L. Zahour 

MOTOR VEHICLE (EXTERIOR) —To study 
the problems of illuminating the night opera 


tions of motor vehicles and to make suitable 
recommendations for promoting maximum safe 
ty and convenience including accessory illumi- 
nated signal and traffic aids 


R. P. Teele, Chairman, National 
Standards, Washington 25, D. C 


Bureau of 


L. L. Beltz Burton Marsh 
P. J. Blinkilde Charles Marsh 
L. W. Chubb, Jr R. I. Nagel 


K. Neulinger 
Edmund Ricker 
Val Roper 


A. Rugo 


Neil Dormstadter 
R.N. Falge 
D. M. Finch 


NOMENCLATURE — To define the terms and 
standards of illumination, and endeavor to ob- 
tain uniformity in nomenclature 


Priscilla Presbrey, Chairman Westinghouse 
Electric Corp tloomfield, N. J 
S. K. Guth, Vice-Chairman, General Electric 


Co., Nela Park, Cleveland, Ohio. 


E. Q. Adams D. M. Finch 
Abraham Abramowitz J. 0. Kraehenbuehl 
L. E. Barbrow W. F. Little 
Phillip O'Brien 
Harris Reinhardt 


George Clark 
Cc. L, Cottrell 


OFFICE — To study the lighting requirements 
of office lighting tasks, develop suitable lighting 
recommendations and report thereon. 


G. F. Dean, Chairman, Toronto Hydro-Electric 
System, 14 Carlton St., Toronto, Ont, 

Cc. W. Macy 

R. W. McKinley 


A. 8. Almryde 
C. L, Amick 


Cc. T. Bakeman J.J. Neidhart 
Erie H. Church G. G. Rae 

L. M. Endres T. H. Shepherd 
W. 8. Fisher R. T. Waite 

W. E. Folsom G. P. Wakefield 
W. H. Johnson R. R. Wylie 


R. L. Zahour 


PROGRESS — To keep in touch with develop- 
ments in the art of lighting throughout the 
world and prepare a yearly review of achieve- 
ments in the art of illuminating engineering 
for inclusion in ILLUMINATING ENGINEERING. 


E. A. Linsday, Chairman, General Electric Co., 
Nela Park, Cleveland 12, Ohio. 


Arthur R. Jaeger 
W.S. Kolb 


R. ©. Allison 
H. A. Anderson 


E. W. Beggs F. J. Marriett 
L. R. Bush J. H. MeCulloch 
J.T. Chambers T. C. Sargent 

R. E. Faucett M. K. Strang 

B. Goldberg R. P. Teele 


Maxwell L. Trostle 
H. A. Williams 


John Gornet 


PUBLIC CONVEYANCES — Interior Lighting — 
To study the application of light te all public 
areas in conveyances used for passenger trans 
portation, including particularly trains, buses, 
ships, street railways and subways, and report 
thereon 


E. Boghosian, Chairman, Dept. of the Navy, 
Bureau of Ships, Code #560, Washington 25, 


D.C, 
J.B. Feder, Vice-Chairman, U. 8. Coast Guard, 
1300 “E" St. N. W., Washington 25, D. C. 


A. L. Arenberg J. B. Spillane 
Cc. E. Egeler J. L. Swarner 


E. B. Hallman t. L. Sweeney 
R. L. Henderson R. M. Timmins 
T. 8S. Madonia A. Vandevelde 


F. T. Snider W.C. Wheeler 


Interior Lighting — Land Transpertation 


J. L. Swarner, Chairman, Pullman Standard 
Car Mfg. Co., 10909 Cottage Grove Ave., Chi 
cago, 

A. L. Arenberg C. B. Mackay 

J. 8. Bauer T. S. Madonia 

R. H. Bertsche W.R. Preece, Jr 

E. B. Hallman GL. Sealey 

R. L. Henderson F. T. Snider 

N. W. Henry W.C. Wheeler 


A. C. Zagotta 


Marine Transportation 


R. Timmins, Chairman, Gibbs & Cox, Inc., 21 
West St.. New York, N. Y 


W.M. Adrian R. K. Johnson 
Boghosian R. Keuhne 
J.B. Feder T. S. Madonia 
Frank Carlson Lt. J. A. Moody 
E. A. Geary R. L. Sweeney 


A. F. Vandevelde 


QUALITY AND QUANTITY OF ILLUMINATION 
— RECOMMENDATIONS FOR — To preparo 
recommendations of illumination levels, bright 
brightness relationships in 


ness limits and 


form applicable to practices 
tenjamin Elec 


B. S. Benson, Chairman 


tric Mfg. Co., Des Plaines, Ill 
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re-lighting 


Designed for architects, interior decorators and building 
owners, the custom-styled SHALLORAMA® is a natural when 
it comes to re-lighting. 
Here is a fixture combining clean, contemporary styling 
with basic simplicity and minimum maintenance. Easy to 
mount over existing outlets, these surface-mounted 
Visionaires® are so shallow in appearance they 
almost look recessed. 
Available in 2 and 4 lamp widths, SHALLORAMA® is 
> id extremely versatile and suited for applications in offices, 

INCOMPARABLY SHALLOW « APPARENT DEPTH ONLY 214” stores, banks, schools...especially in low ceiling 
installations. Re-light with Plexiglas shielded SHALLORAMA® 
for long-term serviceability. 


SUNBEAM LIGHTING COMPANY _¥isieneire = SUNBEAM LIGHTING COMPANY,INC. 
777 EAST 14TH PL., LOS ANGELES 21, CALIF. Oo" te 3840 GEORGIA ST., GARY, INDIANA 


<a 
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-100 watt 
1-175 watt 
1-250 watt 
1-400 watt 


2-400 watt 
1-700 watt 


4 

4 

4 

4 

1-400 watt Low Temp. 4 

4 


1-1000 watt (H12) 
1-1000 watt (H15) 3 


COMPLETE LINE 


of indoor mercury lamp ballasts in the industry 


PRIMARY VOLTAGE RANGES AVAILABLE* 
LAMP WATTAGE | JEFFERSON | BRAND A 


COMPARE THE HIGH: 
POWER FACTOR ENCLOSED 


BALLASTS AVAILABLE AS 


- 


STANDARD CATALOG ITEMS 
3 


1-100 watt 
1-175 watt 
1-250 watt 
2-250 watt 
1-400 watt 
2-400 watt 
1-700 watt 


1-1000 (H12) 4 
1-1000 (H15) 4 


EEE 


*Per published information 2 15/58 


these 


(STANDARD ON MOST MODELS) 


‘ 


‘ 


Full light output 


Proper taps for voltage ranges 

Iwo roomy wiring compartments 
Combination wall and pendant mountings 
Color-coded leads 


Easy-to-read diagrammatic name plates 


JeffersOrn? ELECTRIC COMPANY 


Bellwood, ilinois 


SEND FOR 
COMPLETE CATALOG— 


containing all technical 


information for above 


voltage ranges 
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| CONSTANT WATTAGE 
NONE 
none 
2 NONE 
NONE 2 NONE Se 
4 6 NONE ‘3 
4 
— 
‘ 
& 
SSA 
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Willard Allphin L. V. James 

E. Boghosian W. H. Kahler 

J. M. Chorlton Frank J. Marriett 
G. F. Dean Dana W. Rowten 
Lester Geis E. M. Strong 

J. W. Griffith Martin A. Warskow 
S. K. Guth W. W. Weld 


RESIDENCE — To study and report on the ap 
plication of light and lighting in residences; 
to develop performance recommendations for 
residence luminaires and to prepare necessary 
educational aids 

F. J. Marriett, Chairman, Thomas Industries, 
Inc., Moe Light Division, 700 Oak St. Ft 
Atkinson, Wis 

W. F. Blitzer E. A. Meehan 

Henry Clum L.. Neuwirth 

M. Fahsbender Roy Palmer 

Helen Gibbons 
Ben Goodman 
Kaye Leighton 


Jan Reynolds 

Mary B. Taepke 

Norman Vacha 
H. A. VanCollie 


Measurement of Performance Characteristics 
of Portable Lamps 

R. V 
342 Madison Ave., 
A. R. Jaeger 

Kave Leighton 


Smith, Chairman, Holophane Co,. Inc., 
New York 17, N. Y. 
Priscilla Presbrey 
Jan Reynolds 


Revision of Contemporary Lighting in 
Modern and Traditional Interiors 

Myrtle 
Electric 


Fahsbender, Chairman, Westinghouse 
Bloomfield, N. J 
Gladys Miller 


Jan Reynolds 


Corp., 


Kaye Leighton 


Training Outline 

Mary B. Taepke, Chairman, Detroit Edison Co., 
2000 Second Ave., Detroit 26, Mich. 

Elizabeth A. Meehan 


ROADWAY — To establish the scientific prin- 
ciples underlying street and highway lighting; 
to collect data on the results of the application 


of such principles to actual practice; to pre- 


pare such reports thereon as will assist tech- 


nicians and benefit the public. 
Dana W. 
Electric Corp., 
Ohio 
Thomas J. Seburn, 
of Highway Traffic, 
versity, New Haven, 
L. F. Heckman, Secretary, Union Metal Mfg 
Co., 143 Maple Ave. N. E., Canton, Ohio. 
*David M. Baldwin F. E. Moesta, Jr. 
*James D. Blythe A. T. Nadeau 

R. P. Brotzman ‘George Nagel 

P. C. Box *J. J. Oberhausen 

R. S. Bucher O. P. Ortlieb 
*S. E. Cisco *H. W. Osborne 

P. B. Clark *R. J. Palmer 

W. F. Crosby *K. L. Partridge 

W. H. Edman Ellis E. Paul 

W. B. Elmer *Blair E. Plowman 
J.H. Fahey C. H. Rex 

D. M. Finch *A. R. Row 
*H. A. Friede F. J. Schmitt 

G. K. Glass *L. J. Schrenk 

C. A. B. Halvorson *J. Homer Shaw 
*M. B. Hastings *Edward L. Smith 

W. E. Hawkins M. Swetland 
*R. M. Hoot R. P. Teele 
*Harry Hrivnatz D. A. Toenjes 

M. E. Keck G. A. Trosper 

G. E. Korten H. E. Wall 

*R. A. Landry R. C. Wey 

* Albert Lorch A. B. Winters 

*R. B. Marxheimer Henry Wojcik 

H. E. Mason R. R. Wylie 

J. F. McGough J.W. Young 

C. R. Minors R. M. Zabel 


*members only in advisory capacity. 


Rowten, Chairman, Westinghouse 
1216 W. 58th St., Cleveland 1 


Vice-Chairman, Bureau 
Strathcona Hall, Yale Uni 
Conn 


Coordination 

Frank J. Schmidt, 
& Electric Co., 89 
N. Y. 

Paul C. Box 


Rochester Gas 
Rochester 4, 


Chairman 


East Ave., 


R. 8. Bucher 
G. A. Trosper 
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General Light Sources 
J Ww Young, 
Natick, Mass 
Brutzman D. A. Toenjes 
G. A. Trosper 
Mason H. F. Wall 
Teele R. R. Wylie 
R. M. Zabel 


Handbook Revision 


G. E. Korten, Chairman, Consumers Power 
Co., 212 W. Michigan Ave., Jackson, Mich 


Chairman, 47 Beacon St., 


Minors 


Interchange with Foreign Groups 

W. H. Edman, Chairman, Holophane Co 
Newark, Ohio 

R. B. Marxheimer 
R. C. Wey 


Inc., 


R. R. Wylie 
R. M. Zabel 


Lighting for High Speed, Heavy Traffic 
Density Highways 

P. B. Clark, Chairman, 
Milwaukee, Wis 

W. H. Edman Ralph Pierce 
M. E. Keck C. H. Rex 

0. P. Ortlieb S. E. Siseo 
E. E. Paul J. W. Young 


Line Material Co., 


Luminaire Maintenance 
Lighting Commis- 
Mich. 


H. F. Wall, Chairman, Public 
sion, 174 E. Atwater St., Detroit, 
R. E. Ballard Cc. R. Minors 
H. 8S. Beagle T. A. Nadeau 
R. B. Brotzman R. J. Palmer 
L.. Dolkart E. Parks 
W. H. Dorman K. L. Partridge 
H. A. Friede S. E. Sisco 
L. M. Johnson W.S. Skove 
G. E. Korten G. A. Trosper 
A. Lorch Cc. E. Waldron 
J. F. MeGough G. A. Watters 

J. W. Young 


Parking Area Lighting 

M. E. Keck, Chairman, Westinghouse Electric 
Corp., 1216 W. 58th St., Cleveland 1, Ohio. 
G. K. Glass E. H. Schaefer 

0. P. Ortleib A. B. Winters 


Photographic Studies 

W. E. Hawkins, Chairman, Atlantic City Elec- 
tric Co., Atlantic City, N. J 

Arthur Fowle F. J. Schmidt 

R. M. Hoot R. P. Teele 


Program and Publicity 
F. E. Moesta, Jr.. Chairman. Cleveland Elee- 
tric Illuminating Co., Public Square, Cleveland 
13, Ohio 
W. F. Crosby W. B. Hastings 
R. M. Hoot 
Research 
D. A. Toenjes, Chairman, 
Cleveland 12, Ohio. 
W. H. Dorman Cc. H. Rex 
W. P. Elmer R. P. Teele 
D. M. Finch vt. R. Wylie 
M. E. Keck P. L. Young 
R. M. Zabel 


General Electric Co., 


Roadway Lighting Principles 
Charles H. Rex, Chairman, 
Co., Outdoor Lighting Dept., 
C. 

P. B. Clark 
W. H. Dorman 
W.H. Edman J 


General Electric 
Hendersonville, 


M. E. Keck 
H. F. Wall 
W. Young 


Standard Practices 

W. H. Edman, Chairman, Holophane Co., New- 
ark, Ohio 
P. B. Clark 
W. P. Elmer C,H. Rex 

C. A. B. Halvorson G. A. Trosper 
M. E. Keck H. F. Wall 

G. E. Korten Henry Wojcik 
F. E. Moesta, Jr. R. R. Wylie 


A. T. Nadeau 


Traffic Safety 
0. P. Ortlieb, Chairman, 311 Municipal Bldg., 
Trenton 8, N. J. 
L. Heckman 

C. A. Minors 


R. M. Swetland 
F. Wall 


Traffic Sign Lighting 

A. T. Nadeau, Chairman, Room 251, City Hall, 

Los Angeles 12, Calif. 

H. W. Osborn C.W. Prisk 

Tunnels and Underpasses 

R. W 

Co., Outdoor 

N.C, 

M. E. Keck F. J. Schmidt 

H. E. Mason D. A. Toenjes 
G. A. Trosper 


General Electric 
Hendersonville, 


Chairman, 
Dept 2 


Swetland, 
Lighting 


Visibility Under Fog Conditions 
Ellis E. Paul, Chairman, 
Tammen & Bergendoff, 55 
York 5, N. Y. 

W.E. Edman M. E. Keck 
D. M. Finch C. R. Marsh 
J. D. Hoxie Rex 

E. R. Ricker 


Howard Needles, 
Liberty St., New 


SCHOOL — To study the application of light 
and lighting to the spaces and processes in- 
volved in educational institutions and to report 
thereon. 
J. M. Chorlton, Chairman, Board of Education, 
155 College St., Toronto 2B, Ont., Canada. 
Carl Allen, Secretary, General Electric Co., 
Nela Park, Cleveland 12, Ohio 
Willard Allphin W. H. Johnson 
Biesele, Jr. J. L. Kilpatrick 
. Bradley C. N. Laupp 
Brown H. L. Logan 
Davidson J.D. MacConnell 
Eastman J.J. Neidhart 
Foote J. F. Parsons 
C. Foulks R. C. Putnam 
Hamon F. K. Sampson 
Harmon Paul Seagers 
Hultgren E. M,. Strong 
V. James H. A. Stroud 
Chester Jarrett J.S. Walsh 
K. C. Welch 
Chalkboards 
H. F. Davidson, Chairman, Curtis Lighting of 
Canada Ltd., 195 Wicksteed, Leaside, Toronto, 
Ont. 


Electric Lighting Design 
J. F. Parsons, Chairman, 
Power Corp., Electric Bldg., Buffalo 3, 


Niagara-Mohawk 
¥. 


Revision of School Handbook Section 
Carl J. Allen, Chairman, General Electric Co., 
Nela Park, Cleveland 12, Ohio. 


Student Vision and Scholarship 
A. A. Eastman, Chairman, General 
Co., Nela Park, Cleveland 12, Ohio. 


Electrie 


Visual Problems 
Paul Seagers, Chairman, School of Education, 
Indiana University, Bloomington, Ind. 


SEARCHLIGHT — To study the design and ap- 
plication of searchlights and to report thereon. 
J. P. Latil, Chairman, Genarco, Inc.. 97-04 
Sutphin Blvd., Jamaica 35, N. Y 
Stewart Belden Arthur Hatch 
Ernest Boghosian Robert Heine-Geldern 
F. E. Carlson Charles A. Hern 
Thomas W. Cushing G. M. Kevern 
Pierre Demoreuille Harold Korbel 
R. B. Dull Peter Mole 
Cc. E. Egeler T. I. Monahan 
R. E. Faucett L. R. Noffsinger 
B. R. Finch W. A. Pennow 
C.J. Glass Don Peterson 
D. S. Gustin T. H. Projector 
J. 8. Haney 8S. Resnick 
K. L. Williams 


Liaison Representatives 


J.C. Boggs B. Goldberg 


Executive 
Ernest Boghosian 
T. W. Cushing 


W. A. Pennow 
T. H. Projector 


Bibliography 
J.P. Latil, Chairman, Genarco 
Sutphin Blvd., Jamaica 35, N. Y. 


Inc., 97-04 
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Light Seurces 
R. |} Faucett, Chairman, General Electric Co., 
Outdoor Lighting Dept., Hendersonville, N. C 
Stewart Belden Arthur Hatch 
F. E. Carison R. Heine -Geldern 
George Gerung Harold Korbel 
M. A. Haskins J. P. Latil 

8S. M. Segal 


Nomenclature 
ghosian, Chairman, Bureau of Sbips, 
of Navy, Washington 25, D. C. 


T. W. Cushing H. Korbel 


Optics 
H. Petersen, Chairman, Bausch & 
Optical Co., Rochester 2, 
Drake B. Goldberg 
R. Finch E. B. Heyer 
A. W. Patteson 


Revision of Handbook 
H. Projector, Chairman, Nationa! Bureau 
of Standards, Washington 25, D. C. 
E. Boghosian A. E. Krawceek 
Sidney Feldman L. F. Noffsinger 
8S. M. Segal 


Testing Procedures 

T. H. Projector, Chairman, National Bureau 
of Standards, Washington 25, D. C. 

Sidney Feldman S. M. Segal 

George Gerung R. S. Wiseman 


Visibility of Seurces 

W. A. Pennow, Chairman, Westinghouse Elec 
tri Corp., 1216 W. 58th St., Cleveland 1, 


Visibility of Targets 
Noffsinger, Chairman, Bureau of Aero 
S. Navy, Washington 25, D. C 
H. C. Smith 


SIGNAL LIGHTING, ELEMENTS OF — To com 
pile a compendium of current information on 
all phases of signal lighting 

James F. Angier, Chairman, 14 Valley View 
Ave., Washington 12, D. ¢ 


SPORTS AND RECREATIONAL AREAS — To 
develop current recommended practices for 
lighting sports and recreational areas; study 
techniques of application including effects on 
player performance and spectator visibility and 
report thereon 
Wallace W. Weld, Chairman, Revere Electrical 
Mfc. Co., 6009 Broadway, Chicago 40, Il 
W. Ross, Secretary, Commonwealth Edison 
Adams St., Chicago 90, IN. 

W. P. Graham 

Howard Long 

Edward Machtinger 

John M ha 

D. E. Trefry 

H. M. White 


STORE — To study the apy 


es ses ed 


lication of light and 


1d to report thereon 
irden City Plating & 
New York, N. ¥ 
urd Kelly 
H. Kahler 
Rae 
J. Sonnenfeld 
C. Welch 


Revision of Store Lighting Guide 


R. T. Dorse Chairman, General Electri 
Cleveland 12, O 


ice Stations and Parking Areas 


TECHNICAL COMMITTEE FORUM—To coor 
dinate procedures of the technical committees 
of the Society 

G. J. Taylor, Chairman, Day-Brite Lighting, 
Ir 161 E, 42nd St., New York, N. ¥ 


TESTING PROCEDURES FOR ILLUMINATION 
CHARACTERISTICS — To prepare standard 
test procedures for illumination characteristics 
of light sources, lighting equipment and illu- 
mination materials, and to report thereon 


Phelps Meaker, Chairman, General Electric 
Nela Park, Clevelané 12, Ohio. 

J. E. Bock J. H. MeCulloch 
R. D. Bradley George A. Meyers 
Grant E. Davidson F. M. Neal 

D. M. Finch Priscilla Presbrey 
J. 8. Franklin D. W. Rowten 
W.G. Hill E. H. Salter 

G. A. Horton Ruland L. Smith 
W. H. Houston R. P. Teele 

Paul Lamson Maxwell Trostle 
Bill F. Jones A. W. Weeks 

A. E. Kraweek E. H. Witte 

C. E. Leberknight W. Weld 

T. H. Leister Peter L. Young 


General Guide to Photometry 


R. P. Teele, Chairman, National Bureau of 
Standards, Washington 25, D. C. 


Guide for Brightness Measurements 


Paul H. Lamson, Chairman, Smitheraft Light 
ing Division, 217 Everett, Chelsea 50, Mass. 


R. D. Bradley Kraweek 
D. M. Finch MeCulloch 
G. A. Horton H. Salter 
Bill F. Jones R. P. Teele 

E. H. Witte 


Guide on Colorimetry 


R. P. Teele, Chairman, National Bureau of 
Standards, Washington 25, D.C. 


M. H. Gabriel C. E. Leberknight 
W. H. Houston A. W. Weeks 


Guide for Electrical Measurements of 
Fluorescent Lamps 
George A. Meyers, Chairman, Sylvania Electric 


Products, Ine., 75 Sylvan St., Danvers, Mass 


Guide for Electrical Measurements of 
Mercury Vapor Lamps 


J. 8S. Franklin, Chairman, General Electric 
. Outdoor Lighting Dept., Hendersonville, 


Guide for Life Performance Testing of 
Flacrescent Lamps 


Presbrey, Chairman, Westinghouse 
Corp., Bloomfield, N. J. 


Guide for Outdoor Mlumination Tests 


G. A. Horton, Chairman, Westinghouse Elec 
trie Corp., 1216 W. 58th St., Cleveland, Ohio 


Guide for Photometric Measurements 
of Mereury Vapor Lamps 

J. 8. Franklin, Chairman, General Electric Co 
loor Lighting Dept.. Hendersonville, N. ¢ 


Davidson J. H. Park 
Gabriel Priscilla Presbrey 
Leister E. H. Salter 
Harris A. W. Weeks 
Neal J. W. Young 

P. L. Young 


Guide for Photometric Testing of Floodlights 
of 10.160° Beam Spread 

J.S. Franklin, Chairman, General Electric Co 
Outdoor Lighting Dept., Hendersonville, N. ¢ 
G. A. Horton W. W. Weld 

A. E. Kraweek E. H. Witte 


Guide for Photometric Testing of 

Fluorescent Lamps 

A. W. Weeks, Chairman, Champion Lamp 
Works, 330 Lynnway, Lynn, Mass 


Guide for Photometric Testing of 
Fluerescent Luminaires 
G. A. Horton, Chairman, Westinghouse Elec- 
trie Corp., 1216 W. 58th St., Cleveland, Ohio. 
R. D. Bradley F. M. Neal 
D. M. Finch E. H. Salter 
B. F. Jones R. L. Smith 
Maxwell Trostle 
E. H. Witte 


P. H. Lamson 


Guide for Photometric Testing of Outdoor 
Fluorescent Luminaires 


J. 8S. Franklin, Chairman, General Electric Co., 
Hendersonville, N. C. 


Guide for Photometric Testing of 

Street Lighting Luminaires 

T. H. Leister, Chairman, 706 Lakeview Ave., 
Milwaukee, Wis 

G. E. Davidson G. A. Herton 

J. 8. Franklin P. L. Young 


Guide for Photometry of Searchlights 


A. E. Krawcek, Chairman, Crouse-Hinds Co., 
Syracuse 1, N. Y. 


Guide for Reporting Lighting Equipment 
Engineering Data 


E. H. Witte, Chairman, Benjamin Electric Mfg. 
Co., Des Plaines, Il. 


R. D. Burnham J. H. MeCulloch 
R. P. Teele 


Guide for Use of Photoelectric Portable 
Photometers 

G. A. Horton, Chairman, Westinghouse Elec- 
tric Corp., 1216 W. 58th St., Cleveland, Ohio 


C. A. Douglas G. A. Meyers 


Practical Guide to Photometry 

R. D. Bradley, Chairman, Day-Brite Lighting 
Ime 5411 Bulwer Ave., St. Louis, Mo 

J.S. Franklin B. F. Jones 

W.G. Hill Leister 

G,. A. Horton A. W. Weeks 


THEATER-TELEVISION — To study and report 

on the lighting for theatrical presentations and 

for production of television programs 

Joel E. Rubin, Chairman, Kliegl Bros., 321 

W. 50th St., New York, N. Y. 

Alfred W. Boylen Herbert A. Kliegl 

C. 8. Bramley Herbert More 

T. W. Butler Walter O'Meara 

Ariel R. Davis Kenneth M. Palius 

Gilbert J. deStefano Arthur C. Risser 

D. W. Frick Hunton D. Sellman 

Theodore Fuchs George C. Smedberg 

Walter H. Garrett, Jr tollo G. Williams 

George T. Howard Willett R. Wilson 
Robert L. Zahour 


OFFICIAL REPRESENTATIVES 
TO OTHER ORGANIZATIONS 
AMERICAN STANDARDS ASSOCIATION 
SECTIONAL COMMITTEES 

C. L. Crouch, Technica 


alternate representative 


Building Exits Code, AY 
H. E. Andrade 


American Standard Practice for 
Industrial Lighting, Alt 


W. H. Kahler 


American Standard Practice for 
Schoo! Lighting, 
J. M. Chorlton 


Building Code Requirements for 
Light and Ventilation, A535 
J. W. Griffith 


National Electrical Code, Cl 
Panel 2, 3 and 10 
G. E. Shoemaker 


Definitions of Electrical Terms, C42 
Priscilla Presbrey 
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E. H, Schaefe Chairman, Wisconsin Electri 
r 251 W. Michigan St., Milwankee 3, 
Wis 
James Bale | 
W. G. Barr J. R. Fai athe 
Fred Bahls 4. L. Hart 
C. M. Cutler Frank Lago 
Winters 


These luminous ceilings make a room 


BEAUTIFUL... 
and you change lamps in seconds 


These ceilings are as easy to maintain as they are — room, any size. 
to see by. The panels, made of Baketrre Brand Learn more about BAKELITE Brand Rigid 
Rigid Vinyl Sheets, are so light that one man Vinyl Sheets for luminous ceilings by writing 
Dept. CH-82. Bakelite Company, Division of 


can replace the fluorescent tubes set above them. 
Union Carbide Corporation, 30 East 42nd Street, 


The panels are formed to provide added rigid- 
itv and more uniform light diffusion. There's no | New York 17, N. Y. 


harsh glare or shadow. They can be used in any 


it pays to design with BAKELITE UNION 


BRAND 


PLASTICS 


The terms Bakevrre and Unton Canpipe are registered trade-marks of UCC, 
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1.E.S. National and Local Officers-1957-1958 


Officers and Council 
1957-1958 


President — Kink M. 
Co., Nela Park, Cleveland, Ohio 
Vice-President—Grorce J. Tayuor, Day-Brite 
Lighting, Inc., 161 E. 42nd St., New York, 
N. 
Vice-President—J. B 
er Co., 75 Marietta St 
Past President R. F. HARTENSTEIN, Ohio 
Edison Co., Akron, Ohio 
Past-President — M. N. WATERMAN, Westing 
house Electric Corp., Bloomfield, N. J 
General Secretary R. G. Staver, Sylvania 
Electric Products Inc., One 48th St., 
Wheeling, W Va 
Treasurer — J 
trie Co 759 
cago, Ill 


General Electric 


Browper, Georgia Pow- 
N.W., Atlanta, Ga 


CHAMBERS, Appleton Elec- 
Wellington Ave., Chi 


Directors 


Brooks CHASSAING 
56411 Bulwer St., St 
G. Dsan, Toronto 
14 Cariton St., Toronto, Ont 
Cc. W. McCor™ick, Connecticut Light & Pow- 
er Co., P.O tox 2010, Hartford, Conn 
J. Drxon Lamp 
Division, 2260 Bivd., 
imblee, Ga 
Sanoster, The Detroit Edison Co., 
) Second Ave., Detroit, Mich 
Arizona Public Service Co., 
Box 2591, Phoenix, Ariz 


Day-Brite Lighting Inc., 
Louis, Mo 
Hydro Electric System, 


Westinghouse 


Peachtree Industrial 


Regional Vice-Presidents 


Cart Witson, J. A 
Wilson Lighting & Display, Ltd., 280 Lake 
shore Rd., Toronto, Ont 

East Central Region —C. C 


Canadian Region J 


SHOTWELL, Phil 
adelphia Electric Co 1000 Chestnut St., 
Philadelphia, Pa 
Great Lakes Region R. M. Taytor, Toledo 
Edison Co., 420 Madison Ave., Toledo, Ohio 
Inter-Mountain Region A. EvGENE FLEMING, 
Electric Supply Co. P.O. Box 
288. Denver. Colo 
Midwestern Region -~Josern A. SCHNELLER 
6 Forest Glen Ave Chicago, IN 
Northeastern Region—C. FE. Watpron, Niag 
ara Mohawk Corp., 126 State St., 
Albany, N. 
Pacih Northwest Region 
of the City of 
toria, B. ¢ 


Central 


General 


Power 


Hall, 


KENNETH 
Victoria, City 


Morris 
18th St., Bir- 


Revion Groner L 
Alabama Power Co., 600 N 
ngham, Ala 


South 


~James A. 
Tampa, Fla. 


Soutteastern Region 
Tampa Electric Co 
South Pacific Region CARLTON M 
THompson, San Diego Gas & Electric Co., 
P.O. Box 1831, San Diego 12, Calif 
eastern Region — Reveen K, 
hwestern Gas & Electric Co., P. 0. Box 
6, Shreveport D, La 


BANTON, 


Coast 


Section and Chapter Officers 
1957-1958 


Alabama Section — South Central Region 
Chairman — J. T. Keyser, Jr., Alabama Pow- 
er Co., 2100 N. Ist Ave., Birmingham, Ala 
Secretary SAMUEL Davipson, Alabama Pow- 
er Co., 121 Dexter Ave., Montgomery, Ala. 


Alamo Section — Southwestern Region 

Chairman Wittiam G. Dartgy, 164 USAA 
Bidg., P.O. Box 6743, San Antonio, Texas. 

Secretary Rronarp W. Barnes, Rt. 10, Box 


70, San Antonio, Texas. 
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Arizona Section — Inter-Mountain Region 

Chairman—James R. Arizona Pub- 
lic Service Co., P.O. Box 2591, Phoenix, 
Ariz 

Secretary — Ronert W. 
Public Service Co., P. O. 
nix, Ariz. 


Arizona 
2591, Phoe- 


GODEMANN, 


Box 


Arkansas Chapter — South Central Region 

Chairman — Ropert PILcuer, General Elec 
tric Co. 1110 W. Capital, Little Rock, Ark. 

Secretary —W. R. Stwpson, Arkansas Power 
& Light Co, 123 W. 4th St., Little Rock, 
Ark 


Ark-La-Tex Chapter — Southwestern Region 
Chairman Currrorp D. Ham, Genera! Elec 
tric Co., 1513 Line Ave., Shreveport, La. 
Secretary — R Don Mappen, Southwestern 
Gas & Electric Co., 428 Travis, Shreveport, 

La 


Bluenose Chapter — Canadian Region 
MARSHALL, L. R 
Argyle, Halifax, N. 
LANDRIAULT, Box 961 


Chairman G. J 
Architect, 41 

Secretary — EMILE 
Halifax, N. 8 


Fairn, 


British Columbia Section — 
Pacific Northwest Region 
Chairman— P. F 
eral Electric Co 
Vancouver, B. C 
Secretary H. G 
Co. Ltd., 150 


FLETCHER, Canadian Gen 
Ltd., 195 W. 2nd Ave., 
Foster, Northern Electric 

Robson, Vancouver, B. C. 

Capital Section — East Central Region 

Chairman—Samvuet W. CHARLESWORTH, 706 
Forest Glen Road, Silver Spring, Md 

Secretary — Evmunp F. Batter, 3518 Far 
thing Dr., Silver Spring, Md 


Central Illinois Chapter — 

Midwestern Region 

Chairman — ORLO ORERLANDER 
Electric Co.. 725 W. Main St., 

Harotp G. Youns, 

trical Supply Co., 318-20 §S 


Oberlander 
Peoria, Il 
Kiefer Elec- 
Washington 


Secretary 


Peoria, I 


Central New York Section — 

Great Lakes Region 

Chairman J. J. MeVey, Niagara 
Power Co 300 Erie Bivd. W., 
N. ¥ 

Secretary 
300 8S 


Mohawk 
Syracuse, 


Ropert Caryl, Donohue & Caryl, 
Lowell Ave., Syracuse, N. Y 


Central Oklahoma Chapter — 

Southwestern Region 

Lioyp Boyes 
Electric Co., 321 N. Harvey 
Okla 

Secretary — 


Chairman Oklahoma Gas & 


Oklahoma City, 


Mrs 
105 E 


Brices, Hunzicker 
Oklahoma City, 


MAXINE 
Brothers California 


Okla. 


Chicago Section — Midwestern Region 

F. Carson, Commonwealth 
Edison Co., 72 W. Adams St., Chicago, Ill. 

Secretary BexzgamMin F. Avery, General 
Electric Co., 165 N. Canal St., Suite 904, 
Chicago, Il! 


Chinook Chapter — 

Pacific Northwest Region 

Chairman — MARTIN VICKERS, Angus Butler 
& Associates, 815 6th St. W., Calgary, Alta. 

Secretary—GorvoON Calgary Pow- 
er Ltd., Box 190, Calgary, Alta. 


Cleveland Section — Great Lakes Region 


-Ropert W. Morris, General Elec- 
Nela Park, Cleveland, Ohio 

STERNBERG, Pittsburgh Re- 
Schofield Bidg., Cleveland, 


Chaiman 
tric Co., 

Secretary — L. 
flector Co., 432 
Ohio 


Coastal Bend Chapter — 
Southwestern Region 
Chairman A N 
Co., Box 231 
Secretary o.M 
Light Co 


Saxon. Graybar Electric 
Texas 
Power & 


Texas. 


Corpus Christi 
Moore 
tox 2121, Corpus ¢ hristi 


Central 


Coastal Empire Chapter — 

Southeastern Region 

Chairman Db L 
Hutton & Associates, 
vannah, Ga 

Secretary B 
tric & Power Co., 
Ga 


Thomas & 
1043, Sa- 


MCCLELLAN, 
P.O. Box 


Evans, Savannah Elec- 
P. O. Box 949, Savannah, 


Connecticut Section — Northeastern Region 

Chairman — Ronert D. Barcock, General 
Electric Co., 185 Church, New Haven, Conn. 

Secretary WILLIAM P. Carpenter, The Su- 
perior Electric Co., 83 Laurel St., Bristol, 
Conn. 


Cornhusker Section — Midwestern Region 
Mark E. Leer 

Sioux City, Ia 
Merie Burris, Jr, 

Electric 


Chairman - lowa Public Serv- 
ice Co 
Iowa Public 


Bidg., Siouz 


Secretary 
Service Co 


City, la 


Orpheum 


Eastern New York Section — 

Northeastern Region 

Chairman J. R. HartTMan, American Loco- 
motive Co., Schenectady, N. Y¥ 

Secretary — Joun M. Harney, Smith Electric 
Co. Inc., 1100 Remsen St., Cahoes, N. Y. 


Eastern Pennsylvania Section — 
East Central Region 
Epwin W 


ght Co 


ennsylvanisa 
1801-33 


Kevsey, 
Power & I P.O. Box 435 
Brookwood St Harrisburg, Pa 

Secretary Joun R. Fritz, Gilbert Associ 
ates, Inc., 607 Washington St., Reading, Pa 


Chairman 


Edmonton Chapter — 
Pacific Northwest Region 
Chairman — Jack M 
Bros. Elestrie Co. Id 
Edmonton, Alta 
Frev R. Dorwiern, C 
Assoc. Ltd., 522 No 
Alta 


Johnson 
118th Ave., 


CONNAUTON, 
9419 


awther, Me- 
rthern Hardware 


Secretary 
Kay & 
Bidg., Edmonton 


Florida Section — Southeastern Region 


Chairman Ray L. Srrmons, Florida Power 
Corp., 908 Cleveland Ave., Clearwater, Fila. 
Joun T. Dovrny, General Elec- 


514 S. Morgan, Tampa, Fla 


Secretary 
trie Co., 


Forest City (London) Chapter — 
Canadian Region 


Tuomas FE. M. M. Dillon 
& Co. Ltd., Box 1026, Toronto, Ont 

Secretary Raven A. Yates, Wakefield Light 
ing Ltd., 395 Wellington Road 8S London, 


Ont 


Chairman 


Georgia Section — Southeastern Region 

Chairman — WALTER G 70 4th St 
N. W., Atlanta, Ga 

Secretary SayLors J. ANDRE, Georgia Pow 
er Co., 15 Forsythe St., Atlanta, Ga 


FINK, JR., 


(Continued on page 454 
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Announcing. 


"pan fixtures by. 


-PERFECLITE 


STEEL GLASS SAFETY STEEL BOX COVER PLATE 
PROTECTOR ING GLASS WOOL HEAT INSULATOR 


SOCKETS 


Perfeclite now offers a new hammer lock de- 
sign in incandescent ceiling pan lighting fixtures. 
No other ceiling pan fixture on the market today 


has all these engineering features: Perfeclite’s new hammer lock fixture is avail- 


able in the following sizes: 


@ Globe opens on hinge for quick easy clean- an 
ing ond relamping. “ei Model Diameter Wattage 
Unique safety locking fitter holds globe > 
in place without bothersome screws, unsightly HH-13 12” 2- 75W 
extensions or trick springs. Globe is secured . HH-15 14” 2-100 W 
with lugs by simple twist of the wrist. E ; HH-17 16" 3-100 W 


Lip of globe is completely protected against 
Fixtures are 


breckage by a steel protector ring. 
9g P 9 Sead for now, Underwriters Laboratories, Inc. 
ivi nformation 
Provides ceiling illumination as well os of opproved. 


evenly distributed floor lighting. candescent Fixtures and Exit Units. “Patent pending 


Minimum amount of metal, maximum amount 
of glass results in highest light efficiency. 


PERFECLITE 
PRODUCTS 


Here is a unique ceiling pan fixture design for 1457 East 40th Street . Cleveland 3, Ohio 
either commercial or residential installation. For C Please send me The Perfectite Date Sheet S6-C. 

further information send for The Perfeclite Data CO Please send me the new Perfeclite Catalog 956. ein 


Sheet 56-C today. LNGITING SERVICE 


3 
PAN ¢ 
— 
‘ “MOUNTING SCREWS 
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For lighting engineers, lighting planners, and architects 
interested in outdoor lighting problems and trends. 


Lighting an Auto Sales Location 


The Problem: To attract motorists’ at- No. 4213-P 
Floodlights 


tention to the large number and type of new 
cars, and to dramatically illuminate building 
exterior. Frontage is 380 feet. 


The Answer: Revere incandescent 
floodlighting, highlighting true color of cars. 
Two No. 4213-P floodlights are mounted 
24 feet above grade with 31 feet spacing ex- 
cept for driveways. Thirteen 5-light cluster 
assemblies No. 3245 are mounted 9 feet above 
grade to add “sparkle” to cars on display. 
Floodlights use 1000-watt PS-52 clear lamps. 
Cluster lights use Par 38 150-watt lamps. 
For easy maintenance, 13 Revere 199-E-24 — 

hinged poles support floodlights. om 


The Problem: I.E.S. recommended 
minimum average footcandles not considered 
adequate for one of Chicago's heaviest trav- 
elled streets because of its high accident rate 
and low reflectance of newly paved blacktop 
surface. Design for uniform 3 footcandles 
average maintained illumination. 


The Answer: Revere No. 2284 Endoval 
Type III street lighting luminaires with 400- 
watt E-H1 mercury lamps. Endovals with 10° 
tilt are mounted 29 feet above grade with 
83 feet opposite spacing. Overhead wiring is 
used to take advantage of existing power after 
recent removal of street car line. 


No. 2284 Type I!!! Endoval 


The Probiem: To provide an attrac- 
tively illuminated parking lot appealing to 
shoppers, and to enable those using the area 
to locate their automobiles easily and safely. 
Parking area is 240 feet by 106 feet. 


The Answer: Three Revere No. 5440 
Ultra-Lites mounted 34 feet above grade, and 
spaced on 70 foot centers, to provide an av- 
erage illumination of 4 foot candles. Each 
Ultra-Lite uses four E-H1 400-watt mercury 
lamps positioned for widest coverage and 
highest illumination level. Ultra-Lites th-ow 
square light patterns which overlap to elim- 
inate “dark spots” and build up light values 
in fringe areas. No. 5440 Revere Ultra-Lite 


No matter what the lighting problem — if it’s outdoors, your best lighting answer. Write for catalog covering Revere's 
Revere has the equipment, or can engineer it, to provide complete line of matched outdoor lighting equipment. 


OUTDOOR LIGHTING 


Industrial © Commercial ® Service Stations ® Streets © Sports © Airports © Shopping Centers 


Revere Electric Mtg. Co., GOO9 Broadway, Chicago 40, II!., UPtown 8-7100 


Available in Canada thru Curtis Lighting, Ltd., Leaside, Toronto, Ontario 


ILLUMINATING ENGINEERING 


Revere Outdoor Lighting Report 
= . ad 
Lighting a City Street 
// 
. Lighting a Shopping Center Parking Lot 
yevet 
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Golden Gate Section — 

South Pacific Coast Region 

Chairman — CHARLES W. Macy, Pacific Gas 
& Electric Co., 445 Sutter St., San Fran- 

Secretary Water G. Bayua, Bayha, Weir 
& Fenato, 1045 Sansome St., San Francisco, 
Calif. 


Hamilton Ontario Chapter — 

Canadian Region 

Chairman — C. Roy Hopes, Canadian West 
inghouse Supply Co. Ltd., 124 Walnut St., 
Hamilton, Ont. 


Secretary Joun TEeERRENCE, 639 Woodward 
Ave., P. 0. Box 141, Station “C,"” Hamilton, 
Ont. 


Heart of America Section — 

Midwestern Region 

Chairman — Tuomas C. Srpio, General Elec 
tric Co., 200 E. 16th Ave., N. Kansas City, 
Mo 

Secretary —Joun L. KRauu, Sylvania Electric 
Products Inc., 450 Funstan Rd., Kansas 
City, Kans. 


Indiana Section — Midwestern Region 

Chairman — Rowert L. PELOQUIN, Westing 
house Electric Corp., 1560 Stadium Drive, 
Indianapolis, Ind. 

Secretary — ALFrep S. Corrin, Public Service 
Co. of Indiana, Inc., 1000 E. Main, Plain 
field, Ind. 


Inland Empire Chapter — 

Pacific Northwest Region 

Chairman — Epwarp E 
1441, Spokane, Wash 

Secretary — Water HAspepis, Columbia 
Electric & Mfg. Co., W. 1024 Ide Ave., 
Spokane, Wash. 


P.O. Box 


lowa Section — Midwestern Region 

Chairman — MELVIN H. GALBRAITH, 222 First 
St., N. E., Cedar Rapids, Ia 

Secretary — Mrs. Mary STarrorp, Thomas 
Electric Co., 816 Locust, Des Moines, Ia. 


Maritime Chapter — Canadian Region 

Chairman DOUGLAS MACMACKIN, 98 Wright 
St., St. John, N. B. 

Secretary — Mackie, George Mackie 
& Sons, 223 King St. E., St. John, N. B. 


Maryland Section — East Central Region 

Chairman P. K. ALLEN, General Electrix 
Co., P. O. Box 7427, Baltimore, Md 

Secretary — James D. Situ, General Elec 
tric Co., P. O. Box 7427, Baltimore, Md 


Mexico Chapter 
Chairman — To be announced 
Secretary — To be announced. 


Miami Valley Section — Great Lakes Region 
Chairman—H. 8. NONNEMANN, Dayton Pow- 
er & Light Co., 25 North Main St., Dayton, 


Ohio. 
Secretary — Wenner, RR #1, Byers 


Rd., Miamisburg, Ohio. 


Michigan Section — Great Lakes Region 

Chairman — James F. FINN, Detroit Edison 
Co., 2000 2nd Ave., Detroit, Mich. 

Secretary — CHARLES Munror, JR., 25741 
Kennedy Dr., Dearborn, Mich. 


Mid-South Chapter — South Central Region 

Chairman — H. G. MCMULLEN, Memphis Light, 
Gas & Water Division, 179 Madison Ave., 
Memphis, Tenn. 

Secretary — Don F. Davis, Flinn, Fletcher, 
Humphrey, Inc., 607 Falls Bidg.. Memphis, 


Tenn. 
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Milwaukee Section — Midwestern Region 

Chairman WILLIAM C, KUHNKE, Wisconsin 
Electric Power Co., 231 W. Michigan St., 
Milwaukee, Wis 

Secretary Ropert L. WItTeENBERG, Herman 

Andrae Electrical Co., 2110 W. Clybourn 

Milwaukee, Wis 


Mississippi Chapter— South Central Region 

Chairman — G. W. DRaAne, JR., Mississippi 
Power & Light Co., 144 S. Congress, Jack- 
son, Miss 

Secretary — CHARLES STRAHAN, 1038 Voor 
heee St., Jackson, Miss 


Montreal Section — Canadian Region 
Chairman BEAZLEY, Northern Electri 
Co Ltd., 1000 Guy St., Montreal, Que 
Secretary W G Moore P. O. Box 121, 

Snowden Office, Montrea Que 


Mother Lode Chapter — 

South Pacific Coast Region 

Chairman —G. E. HErSAM, Pacific Gas & 
Electric Co., 1100 K St., Sacramento, Calif 

Secretary — EvTon L HARRIS, Sacramento 
Municipal Utility Dept., P.O 2391, 
Sacramento, Calif 


New England Section—Northeastern Region 

Chairman — Wavuter L. BALL, Stone & Wet 
ster Engineering Corp., 49 Federal St, 
Boston, Mass 

Secretary — Joun E. Carr, General Electric 
Co., 140 Federal St., Boston, Mass. 


New Mexico Chapter — 

Inter-Mountain Region 

Chairman — Ropert E. 2117 La 
Veta Dr., N. E., Albuquerque, N. M. 

Secretary — GERALD JOSEPH, 912 N. Palomas 
Dr., Albuquerque, N. M. 


New Orleans Section—South Central Region 

Chairman — Water T. Faper, Louisiana 
Power & Light Co., 4809 Jefferson High- 
way, New Orleans, La 

Secretary — Grorce A. New Orleans 
Public Service, Inc., 317 Baronne St., New 
Orleans, La. 


New York Section — Northeastern Region 

Chairman — Herpert A. ANDERSON, Duro 
Test Corp., 2321 Hudson Blvd., N. Bergen, 
N. J. 

Secretary — Joun W. HamivtTon, Day-Brite 
Lighting, Inc., 161 E. 42nd St., New York, 
N. Y. 


North Texas Section — 

Southwestern Region 

Chairman — Tuomas L. Moors, Fischbach & 
Moore of Texas Inc., 1717 Baylor Ave., 
Dallas, Texas. 

Secretary — T. Kimery, Dallas Pow- 
er & Light Co., 1506 Commerce, Dallas, 


Texas. 


Northwestern Ohio Section — 

Great Lakes Region 

Chairman — JouN B. CLOER, Toledo Edison 
Co., 420 Madison Ave., Toledo, Ohio. 

Secretary — Pavun B. Hoop, Eggleston & Son, 
255 Gradolph, Toledo 12, Ohio. 


Ohio Valley Section — Great Lakes Region 


Chairman— G. McCuusKy, General Elec- 
tric Co., 36 E. 4th St., Cincinnati, Ohio. 
Secretary — Frev B, MacRag, 6914 Mont- 

gomery Ave., Cincinnati, Ohio. 


Oil Capital Section — Southwestern Region 

Chairman — W. T. Watters, Public Service 
Co. of Oklahoma, P. O. Box 201, Tulsa, 
Okla. 


Secretary—R. ALMOND, Almond Electric Co., 


1005 E. 4th St., Box 571, Tulsa, Okla. 


Oregon Section—Pacific Northwest Region 

Chairman—JacK COTTINGHAM, Portland Gen- 
eral Electric Co., 621 S. W. Alder St., l’ort- 
land, Ore 

Secretary—JOuUN SCHULTER, Sunbeam Light- 
ing Co., 411 Weatherly Bldg., Portland, 
Ore 


Ottawa Section — Canadian Region 

Chairman —C. RAYMOND THORNTON, Cana- 
lian Line Materials Ltd., 168 Charlotte St., 
Ottawa, Ont. 

Secretary— A. D. Mutter, 1122 Bedbrooke 
St., Ottawa, Ont 


Palmetto Section — Southeastern Region 


Chairman — JAMes W. Wuite, Duke Power 
Co., 119 E. Washington St., Greenville, S.C. 

Secretary — ALVIN H. PHILLIPS, Sullivan 
Hardware Co., P.O. Box 420, Greenville, 
8. C. 


Panhandle Chapter — Southwestern Region 


Chairman — FRANK DONAHUE, 1501 Bonham, 
Amarillo, Texas. 
Secretary — VERNON L, Gross, Nunn Electric 


Supply Corp., 105 Polk, Amarillo, Texas 


Philadelphia Section — East Central Region 

Chairman RALPH R. ENGHOUSER, Sylvania 
Electric Products, Inc., 4700 Parkside Ave., 
Philadelphia, Pa 

Secretary — WILLIAM P. GRAHAM, Philadel- 
phia Electric Co., 1015 Chestnut St., Phila- 
delphia, Pa. 


Pittsburgh Section — East Central Region 

Chairman — James A. HopGes, James A 
Hodges Co., 4 W. Manilla Ave., Greentree, 
Pittsburgh, Pa 

Secretary WARREN P. THAYER, Genera! Elec- 
tric Co., 238 W. Carson St., Pittsburgh, Pa. 


Puget Sound Section — 

Pacific Northwest Region 

Chairman — JoHN C. Bera, B. A. Travis & 
Associates, 407 Medical Arts Bldg., Seattle, 
Wash. 

Secretary— Jack H. Wes, B. T. Heinz Co., 
1500 Westlake N., Seattle 9, Wash 


Quebec Chapter — Canadian Region 
Chairman GERRY DUBEAU, Northern Elec- 
tric Co., 1299 Charest Blvd., Quebec, Que. 
Secretary— VALERE MARCOUX, Northern Elee- 

tric Co., 1299 Charest Blvd., Quebec, Que. 


Rochester Section — Great Lakes Region 

Chairman — FrepD Scumipt, Graybar Electric 
Co. Inc., 186 N. Water St., Rochester, N. Y. 

Secretary H. Lovupen, Rochester 
Gas & Electric Corp., 89 East Ave., Roches- 
ter, N. Y. 


Rocky Mountain Section — 

Inter-Mountain Region 

Chairman — LEIGH CoNGDON, Rite Lite Sup- 
ply Co., 2826 N. Speer, Denver, Colo. 

Secretary — Gate H. PatTrTerson, General 
Electric Supply Co., 1429 18th St., Denver, 
Colo. 


St. Louis Section — Midwestern Region 


Chairman— RICHARD D. COHEN, Glasco Elec- 
tric Co., 721 N. 11th St., St. Louis, Mo 
Secretary — WILLIS MANGOLD, General Elec- 
tric Co., 710 N. 12th St., St. Louis, Mo. 


St. Maurice Valley Chapter — 
Canadian Region 


Chairman — J. P. Northern Elec- 
tric Co., 2620 Notre Dame St., Trois 
Rivieres, Que. 


(Continued on page 46A) 
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Committee Personnel 


(Continued from page 40A) 


Dimensional and Operational Standardization 
of Electrical Lamps and Auxiliaries for 
Gaseous Discharge Lamps, C78 

Thomas 8S. Kelly 

Inspection Requirements for 
Motor Vehicles, D7.1 

R. P. Teele 


Standard for Motion Pictures, PH22 
Sectional Committee PH2 
Photographic Sensitometry 

To be appointed 


Office Standards, X2 

Subcommittee 1, Office Equipment (furniture) 
Subcommittee 2, Office Papers 

Subcommittee 5, Business Machines 


Roger Waite 


Letter Symbols and Abbreviations for 
Seience and Engineering, Y10 


Priscilla Presbrey 


Drawing and Drafting Reom Practice, Y14 


Priscilla Presbrey 


Graphic Symbols and Abbreviations 
for Use on Drawings, Y32 


Priscilla Presbrey 
Standardization in the Field 
eof Photography, 738 

To be appointed 


Safety Color Code, 753 

W. H. Kahler 

Celers for Industrial Apparatus 
Equipment, 755 

W. H. Kabler 


Standardization of Optics, 


Priscilla Presbrey 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 
GOVERNING BOARD 


8. K. Guth 
AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, SUPPORT 


OF SCIENCE AND IMPROVEMENT 
OF EDUCATION 


E. M. Strong 


ARMED SERVICES NRC VISION COMMITTEE 
Cc. L. Crouch 
INDUSTRY COMMITTEE IN CONNECTION 


WITH REVISION OF HANDBOOK OF 
INTERIOR WIRING DESIGN 


A. C. Bredahl 

G. E. Shoemaker 

INSTITUTE OF TRAFFIC ENGINEERS 
Joint Committee on Highway Lighting 
To be appointed 


INTER-SOCIETY 
To be appointed 


COLOR COUNCIL 


NATIONAL CENTER FOR COORDINATION 
OF WORLD SCIENCE INFORMATION 


R. C. Putnam 

NATIONAL COMMITTEE ON UNIFORM 
TRAFFIC LAWS AND ORDINANCES 

R. P. Teele 


Vehicle Lighting 
R. P. Teele 
V. J. Roper, Alternate 


Continued on page 544A) 
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Secretary—Pavu.t Genpron, P. A. Gouin Ltd., 
71 des Forges St., Trois Rivieres, Que. 


San Diego Section — 
South Pacific Coast Region 


Chairman 8s V Monsers, City of “San 
Diego, Civie Center, 1600 Pacific Bivd., San 
Diego, Calif 

Secretary — L. Pererson, Edward L 
Peterson Co., 709 Bank of America Bldg., 


San Diego, Calif 


San Jacinto Section — Southwestern Region 


Chairman Artuur Rics, Bernard Johnson 
& Associates, 4926 Travis, Houston, Texas 
Secretary — Ricnarp JunG, General Electric 


Co., 807 C & I Life Bldg., Houston, Texas 

San Jose Chapter — 

South Pacific Coast Region 

Chairman M. G. Herpert, P.O 
San Jose, Calif 

Secretary C. Westlite, 
P. O. Box 1033, Redwood City, Calif 


Box 1153, 


Southeast Florida Section — 
Southeastern Region 


Chairman — Frep W. MARKLAND, Graybar 
Electric Co., 2111 N. W. 22nd Ave., Miami, 
Fis. 

Secretary — A. YANAROS, Florida Pow- 
er & Light Co. P. 0. Box 1057, Hialeah, 
Fis. 


Southern California Section — 
South Pacific Coast Region 


Chairman Roy E 
Products Ine., 


Bevan, Sylvania Electric 
6505 E. Gayhart St. Los 


Angeles, Calif 

Secretary Frank B. Lee, General Electric 
Co., 2747 South Malt Ave. Los Angeles, 
Calif 


Southern Colorado Chapter — 

Inter-Mountain Region 

Chairman— Lester JOHNSON, Pueblo Electric 
Supply Co., 131 Spring St., Pueblo, Colo. 

Secretary — Southern Colo- 

rado Power Co., 613 Main St., Canon City, 

Colo. 
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South Plains Chapter — 
Southwestern Region 


Chairman Stewart ©. Norris, Day-Brite 
Lighting Inc., Box 446, Lubbock, Texas 


Secretary Kennetu E. OWEN, Southwestern 


Public Service Co., 10 & Ave. K, Box 631 
Lubbock, Texas 

Suwannee River Chapter — 

Southeastern Region 

Chairman— Ray A. MCMICHAELS, Georgia 
Power & Light Co., Valdosta, Ga 

Secretary — ArtTuvr T. CRABTREE, Union 


Electric Supply Co., 207 W. Hill Ave., Val 
dosta, Ga 


Tar Heel Section— Southeastern Region 


Chairman — James J. Carpo, Independent 
Electric Supply Co., Ine., 220 W. Ist St, 
Charlotte, N. C 

Secretary T. Liew Corpus, J. N. Pease & 


Co., 119% E. 5th St., Charlotte, N. C 


Tennessee Valley Section — 
South Central Region 


Chairman — James Dow Harris, Nashville 
Electric Service, 1214 Charch St., Nashville, 
Tenn 

Secretary Witasam E. Jones, Nashville 


Electric Service, 1214 Church St., Nashville, 


Tenn 


Toronto Section — Canadian Region 


Chairman — JouN M. CHORLTON, Toronto 
Board of Education, 155 College St., To- 
ronto, Ont. 

Secretary — R. P. Linpsay, Canadian Line 
Material Inc., 3595 St. Clair Ave. E., To- 
ronte, Ont. 


Twin City Section — Midwestern Region 
Chairman — G. WILLIAM FREDERICK, General 


Electric Co., 500 Stinson Bilvd., Minneap- 
olis, Minn. 
Secretary —Joun C. Newnovss, Northern 


States Power Co., 15 S. 5th, Minneapolis, 


Twin Ports Chapter — Midwestern Region 

LOWE, Minnesota Pow- 
er & Light Co., 30 W. Superior St., Duluth, 
Minn. 

Secretary — D. A. Graybar Electric 

Co., 1730 W. Michigan St., Duluth, Minn. 


Utah Section — Inter-Mountain Region 
Chairman —FrReperick Bates, Bates Engi- 


neering Co., 10 S. Main St., Salt Lake City, 


Utah 
Secretary — Rornert C. Evans, Aeriel Davis 
Supply Co., 122 Social Hall Ave., Salt Lake 


City, Utah 


Vancouver Island Chapter — 

Pacific Northwest Region 

JOHN MORRISON, Simpson & Me- 
1010 Longley St., Victoria, B. C 

- Wavtrer E. Beek, B. C. Electric 
820 Pandora Ave., Victoria, B. C 


Chairman — 
Gregor, 
Secretary 
Co., Ltd., 


Virginia Section — East Central Region 

Chairman — J. SHELTON RAGLAND, Virginia 
Electric & Power Co., P.O. Box 1194, Rich- 
mond, Va 


Secretary — Warren G. Cornetivs, 5802 
Riverside Drive, Richmond, Va 

Western Michigan Section — 

Great Lakes Region 

Chairman — A. HARPER, General Electric 
Supply Co., 305 Fulton, W., Grand Rapids, 
Mich 

Secretary — Lewis L. NurNpercer, Con- 


sumers Power Co., 821 Hastings St., Trav- 


erse City, Mich 


Western New York Section — 

Great Lakes Region 

Chairman Leo P. GauTnier, 285 Braxmar 
Road, Tonawanda, N. Y. 

Secretary P. ACKENDORF, Niagara 
Mohawk Power Corp., 535 Washington St., 
Buffalo, N. ¥ 


Winnipeg Chapter — Canadian Region 

Chairman — D. A. Bucktar, Green, Blanken- 
stein, Russell, Assoc. 222 Osborne St., 
North, Winnipeg, Man. 

Secretary — HAROLD GOODMANSON, 65 Dewd- 
ney St., Winnipeg, Man. 


Yankee Chapter — Northeastern Region 


Chairman — Joun K. Frenon, Electric Sup- 
ply & Repair Co., 164 Wahconah St., Pitte- 
field, Mass. 

Secretary — Bart. D. Barry, Jr., Western 
Mass. Electric Co., 65 State St., Springfield, 
Mass. 
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When a store and its merchandise appear in a good light, the re- 
sult is more sales. PLexicLas® acrylic plastic gives highest effi- 
ciency in transmission of light . . . yet has low surface brightness 
that reduces reflections and distractions. It is clean and attractive 
... enhances the most modern interiors. And PLEXIGLAs is strong 
and durable, resists breakage and discoloration, can be handled 
and cleaned easily. We'll be glad to furnish names of companies 
who manufacture lighting equipment that includes PLEXxIGLAs 
lenses or diffusers. 


LIGHT CONTROL LENSES 
—molded of clear 
PLEXIGLAS, provide a high 
level of prismaticolly con- 
trolied light with complete 
visual comfort, plus beauty 
and safety overhead. Light 
in weight. Can be mounted 
in multiples to form large 
luminous areas. 


Chemicals for Industry 


ROHM HAAS 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 


Canadian Distributor: Crystal Glass & Plastics, Ltd., 
130 Queen’s Quay East, Toronto, Ontario, Canada. 


PAN-TYPE DIFFUSERS 


—formed of white 
4 translucent PLEXIGLAS, 


provide low surface 
brightness, reduction 
of shadows and soft 
overall diffused 
lighting. 


-PLEXIGLAS, are used in each 
these large lighted ceiling 
Dake, 
| 
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CANADA 


EXTENDS YOU 


A HEARTY WELCOME 
TO 


TORONTO 


ONTARIO 


1958 National Technical Conference 
Illuminating Engineering Society 


Royal York Hotel — August 17-22 


@ Presentation of the latest in the science of illumination 


@ Full technical program 


@ Entertainment, tours, golf and many surprises to make this conference 
a glorious event. 


ROAD MiLEAGE 


aatario 


DETROIT 
LEVEL AND No 


\v 
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& 
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PLAN YOUR VACATION THEN — VISIT CANADA 
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for ALL the light you need 
WHEN you need it... WHERE you need it 


Permanent Efficiency is 

Built-In to this Latest APPLETON- 
Engineered Addition to the Growing Line 
of APPLETON Lighting Equipment 


Trouble-free nighttime visibility for small or large 
areas is yours with APPLETON All Aluminum Flood- 
lights. The adjustable focusing mechanism allows 
movement of the lamp forward or backward for greater 
selection of beam spreads. Easy to mount, simple to 
focus and rugged throughout, these new floodlights are 
ideal for shipyards, storage areas, warehouses, lumber 
yards, construction areas, building exteriors, etc. 


Features of this practical floodlight include: wide range 
of focusing through unique, adjustable dial mechanism; 
a free swinging cast aluminum cover ring and heat- 
resistant lens assembly for quick lamp changing and 
maintenance; weather-tight construction; horizontal 
and vertical degree adjustment; lead-in wiring 
furnished with water-tite cord gland. Optional 

use of 300 or 500 watt incandescent Mogul 


base lamps cr mercury vapor lamps. 
Wide variety of accessories for pole 


and wall mounting. 


Sold Through 
Franchised 
Wholesalers 


Only 


Industrial 
Lighting 
Malleable Equipment 
Unilets 


“ST” Series pS Automatic 
Reelites 


Connectors 
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lights incorporating the best of 

APPLETON 

Wellington Avenve, Chicago 13 


Lien paints magic pictures on TV 
screens in homes throughout the land. 
But before the wizardry of electronics 
takes over, controlled light in the studio 
gives vision to the camera’s eye. 

And Corning lenses give lighting fix- 
ture manufacturers the precision, con- 
trol, and economy they require. 

Lenses for studio lights are just one 
of many purposefully engineered glass 
products for making light do man’s 
bidding. 

You are invited to take advantage of 
Corning research and facilities in get- 
ting the special lenses to handle your 
light control problems. Your inquiry 
will be promptly answered. 


CORNING GLASS WORKS 
CORNING, NEW YORK 
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Some of the many television, studio and stage lighting lenses produced by Corning. 
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TILE 


A new and important tool in the hands of 
those who set new trends in illuminating 
engineering. 
Paragrid-Tile is an entirely new concept of 
illuminated ceiling design, incorporating 
bi-planar louver construction. 
Super-thin U-Trax longitudinal supports (only 
" wide) provide inimum interference 
ned with directional 
appearance. 
U-Trax now available in Golden Finish, as 
well as Standard \ 
Try unique Paragr vias , with U-Trax, in 
one area... it will prove its appeal! 


Write for descriptive folder 
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Wall-to-wall 
“ae 
J.A.WILSON LIGHTING & DISPLAY 
f S.A 16-17 G. C el Baldwin Building, Erie, Pa., Pt 21-1364 
Canada: 280 Lakeshore Road, Toronto 14, Ontario, Phone CL. 1-3311 ast 


A. L. Myers, Vice President, Manufacturing, discusses the manufacturing viewpoint on 


“Wha Sola 


“conservative design” 


““At Sola, we top our own engineers’ specs 
in the manufacture of fluorescent ballasts” 


When Sola engineers put a set of specifications on 
paper, it’s our production department’s job to turn 
out a ballast that measures up in every respect. 

We've developed what we think is a pretty sure-fire 
method of accomplishing this. While it’s true that 
Sola fluorescent ballasts are designed and built to 
surpass CBM standards, we in production build them 
to exceed even Sola’s own specifications by a wide 
margin of safety. 


Highly-trained employees utilizing special equip- 
ment, close inspection by competent supervision, and 
rigid quality control of raw material give us assur- 
ance that “we’re meeting specs and then some.” 
This is what we mean by the conservative design 
of Sola ballasts. 

As a result of this “extra effort” in production, 
you can be sure you get what you pay for when you 
specify Sola fluorescent ballasts. 


Write for “An Analysis of Fluorescent Lighting System Costs,’ Report 3D-FL-281 


Sola Electric Co., 4633 W. 16th St., Chicago 50, II!., Bishop 2-1414 « Offices in principal cities * In Canada, Sola Electric (Canada) Ltd., Canmotor Ave., Toronto 14, Ont. 
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CONSTANT VOLTAGE TRANSFORMERS REGULATED DC POWER SUPPLIES 
4 


* BE FORE YOU CHOOSE LIGH TING 
Bet this free booklet! 


Tells how CBM 
: protects you on these 
and other 
4 pay-off factors... 


BALLAST LIFE—Certified CBM ballasts are tested 
for temperature . . . must confine to set limits, 
as overheating drastically cuts ballast life. 


QUIET OPERATION—CBM « specifications require 
a ballast to be well-designed mechanically and ' ; 
RATED LIGHT OUTPUT—Certified CBM ballasts 
electrically, so that it will operate quietly and 
ibe are ‘‘tailored to the tube . assure rated light 
not create objectionable noise. : ; 
output, steady light, peak lighting performance. 


Send for this free booklet and learn how these factors and 
11 others help insure your lighting investment when 


CBM you buy fixtures equipped with Certified CBM ballasts 
; Eight leading manufacturers now make up the association o 
CERTIFIED 


CERTIFIED BALLAST MANUFACTURERS 
L 


2116 KEITH BUILDING . CLEVELAND 15, OHIO 
Participation in CBM is open to any manufacturer who wishes to qualify 


CBEM.6-U 
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Committee Personnel 


NO. 6163 — 24" Diameter (lett) 
Wired for four 100W lamps plus a SOOW : 
R-40 floodiamp for concentrated down- (Continued from page 46A) 
lighting thru the louver bottom 


NO. 6181 — 12" Diam. Cylinder (right) 
Wired for three 100W lamps plus a 
500W R-40 floodiamp for concentrated 
downlighting thru the louver bottom 


NATIONAL OFFICE MANAGEMENT 
ASSOCIATION, Committee on Physical 
and Physiological Factors 

To be appointed 

New distinctively styled designs provide 
high intensity glare-free illumination, 
while adding charm and beauty to church 
or public building. Special design service 
avoilable. Write for new iilustrated 
catalogs. 


NATIONAL RESEARCH COUNCIL 
Division of Engineering and 
Industrial Research 


R. P. Teele 


National Academy of Sciences 


A. F. Wakefield 


National Academy of Sciences, 
Advisory Board on Critical Tables 


W. E. Forsythe 


Highway Research Board 
Ellis E. Paul 


SOCIETY OF MOTION PICTURE AND 
TELEVISION ENGINEERS 
Joel E. Rubin 


CANADIAN NATIONAL COMMITTEE OF THE 
INTERNATIONAL COMMISSION ON 
ILLUMINATION 


J. W. Bateman 


the creative 


U. 8S. NATIONAL COMMITTEE OF THE 

INTERNATIONAL COMMISSION 

ON ILLUMINATION 

A. A. Brainerd H. H. Magdsick 

c. L. Crouch K. M. Reid 

Glenn A. Fry G. H. Stickney 

W. P. Lowell, Jr E. M. Strong 
M.N. Waterman 


U. 8S. NATIONAL COMMITTEE OF THE 
INTERNATIONAL ELECTROTECHNICAL 
COMMISSION 


Walter C. Wagner 


LIGHTING New Members 


Top Gallery Continued from page 283A 
0OW lamps 
OW R-40 floodiamp 
rated downlight- : . 
louver bottom CAPITAL SECTION 

tesociate Member 
Williams, Miss Joan S., Maurice Electrical Sup 

ply Co., Washington, d.Cc 


CENTRAL NEW YORK S&CTION 


issociate Member: 
Blumberg, R A Niagara Mohawk Power 
Corp., Little Falls, N. ¥ 


CHICAGO SECTION 


Members 

Bailey, F. K., Henry Muntz & Sons Co., Rock- 
ford, Il 

Zinn, R. L., Sunbeam Lighting Co. Inc., Gary, 
Ind 

Associate Members 

Birkenstein Harry, Jr., Alkco Mfg. Co., Chi 
eago, Ill 

Emanuel, Peter, Alkco Mfg. Co., Chicago, II. 

Hawkins, K. R., Alkco Mfg. Co., Chicago, Il. 

Hitzler, R. L., Alkco Mfg. Co., Chicago, Il. 

NO. 1833 — Featured in two sizes for 6 NO. 1791 — AvailaBle in 6%", 8° and Mattox. W. E., Smitheraft Lighting Division, 

and 8° diameter half-cylinders 10° square body diameter sizes Chicago, Il 

Fine exterior lighting of all copper and Lighting by Novelty features the creative Sereda, A. E., Jr., Schmidt, Garden & Erick- 

bronze material . . . designed in standard skill of more than fifty years experience son, Chicago, II 

bronze or satin pewter finish to match in architectural design, metal croftsman- Schwartz, J. E., Lustra Corp. of America, 

aluminum or stainless steel building trim. ship and engineered lighting. q 

CLEVELAND SECTION 


Jr.. Alkeo Mfg. Co., Chicago, 


It ti Members: 
formerly The N Lighting Corpor *Beesley, E. M., General Electric Co., Nela 


2490 EAST 22nd STREET — CLEVELAND 16, OHIO | Posh, Gieveand, Cite. 


Designers and Manufacturers... Since 1905 (Continued on page 56A) 
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For highway ...or high-bay 
... the one-lamp answer to both lighting needs 


Today's most efficient mercury-vapor 
lamp is the new Sylvania Silver-White. 
The greater light output and superior 
color quality of the Silver-White makes 
it an effective, versatile lighting source 
. it serves the high requirements for 
such widely different applications as high- 
way lighting and high-bay plant illumina- 
tion with unequalled efficiency. 
Sylvania’s Silver-White actually de- 
livers up to 33°, more lumens of light 
than previous color-improved mercury- 


LIGHTING 
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vapor lamps. The 100-watt lamps, for 
example, are producing an unprecedented 
4000 lumens in actual installations. 

Sylvania Silver-White lamps cost no 
more than conventional color-improved 
lamps— but offer the combined economies 
of superior light output and superior 
construction. 

Silver-White lamps are available in 
100-, 175-, 400-, 700-, and 1000-watt 
types to meet the needs of industry for 
efficient high-bay indoor lighting and 


The Sylvania Silver-White is the most 
efficient mercury lamp ever made. 


outdoor illumination for parking and 
loading areas . . . and for the govern- 
mental requirements for effective high- 
way lighting. 

For complete information about the 
Sylvania Silver-White Mercury Vapor 
lamp, call your local representative, or 
write: 

SYLVANIA ELEcTRIC Propucts INC. 
Lighting Division, Dept. 8L-3504 
60 Boston St., Salem, Mass 
In Canada: Syivania Electric (Canada) Lid. 
Shell Tower Building, Montreal 


SYLVANIA 


... the fastest growing name in sight 


ELECTRONICS e 


TELEVISION 


ATOMIC ENERGY 
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| Musick, J. E., Westinchonse Electr Corp. 
Cleveland, Ohio 


Rifle Sight Watertight Connector (Continued from page S4A 


Heat Radiating Fins 


Built-on Wrench 


Beam Sight 


Repositioning 
Stainless Steel 


Lens Ring 


Associate Members 


Caputo, W. G Westinghouse Electr Corp., 
Cleveland, Ohio 

Loch, C H., Westinghouse Electric Corp., 
Cleveland, Ohio. 

Woods, R. H., General Electric Co, Cleveland, 

Ohio 


COASTAL BEND CHAPTER 


Associate Member: 


Vertical Aiming Scale 


Williams, A. D., General Electric ¢ Corpus 
Christi, Texas. 


CONNECTICUT SECTION 
Members: 
*Davis, W. I Harry 
New York, N. Y. 
Johnson, C. W., State of Connecticut, Hartford, 
Conn 


\ crates, 


H res Associate Members: 
eavy wauge Brown, R. H., Box 152, Cove Road, Moodus, 


Aluminum Reflector Conn. 


Preston, H. T., The Miller (« Meriden, Conn. 


Thermal Shock and 
Impact Resistant Lens 


EASTERN NeW YORK SecTion 


Associate Member: 
Reed, KR A.. General Electr (Albany, 


Spring Latches 
Asbestos Gasket —> 


EASTERN PENNSYLVANIA 


Associate Members: 


E— Stainless Stee! Hinge Bair, H. W., Bair Associates, Harrishurg, Pa. 


Duffy, J. B.. Pennsylvania Power & Light 
Seranton, Pa. 
Hansford, W. S.. Buchart Architect & Engi- 
“SERIES 4000” SPORT 
AND INDUSTRIAL EDMONTON CHAPTER 
Member: 


Associate Member: 


Seton, H. W., K. C. Stanley & Co., Edmonton, 
You can pay more, but you Alta 
FOREIGN NON-SECTION 
can’t buy better floodlights! aii 
Tchetchik, A Israel Institute of Technology, 
Steber floodlights meet any and all job requirements! — 
They provide efficient, economical high intensity illumi- Associate Members : 
nation for sports areas of all kinds, parking lots, protec- 
. . . aba 
tive and working light for industrial plants, railroad Gonzalez Garcia, William, Antillas Electric 
. . orp., Santurce, Puerto Rico 
yards and construction jobs. — 
Steber floodlights are easier to install, easier to wire, Stites 
easier to aim. Exclusive ANODAL processing gives the Thompson, J. C., Georgia Power Co., Atlanta, 
heavy gauge aluminum reflector a smooth, glass-hard, ee 
ageless finish inside and out. You get higher efficiency, 
easier maintenance, better looking installations. Ga 


GOLDEN GATE SECTION 
Associate Members 
Ashton, W. B 100 Pacifie Ave Piedmont, 


Steber ''Series 4000"' Calif 
Floodlights meet NEMA Speci- Write for new —— Pe eee 
fications FL 6-210 for general pur- Steber “Series : Schwartz, Martin, Bayha, Wier & Finato, San 
pose enclosed floodlights 300 to 4000” literature 
1500 watts and 400 watt mer- today. 
cury vapor lamps. i *Ewert, H. B., Ewert Sales Engineering Co., 


Kansas City, Mo 
*Stewart, D. J Evans Electrical Const. Co., 
Kansas City, Kansas 


Associate Members 


STEBER 


Vaughn, L \ Sylvania Electric Products 
Inc., Kansas City, Kansas 


STEBER MANUFACTURING CO. «+ Dept. 66, Broadview, Illinois NET 


STEBER MFG. CO. OF CALIFORNIA, Inc. STEBER-WOODHOUSE, LTD. Associate Member 
242 So. Anderson St., Los Angeles 33, Calif. 33 Ingram Drive, Toronto, Canada Kilbane, P. J., General Electric Co., Indianap 


olis, Ind. 


SOLD THROUGH LEADING DISTRIBUTORS (Continued on page 58A) 
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HOW HIGH CAN WE GO WITH 
THIS ILLUMINATION LEVEL 
AND STILL.... 


* HAVE COMFORT? «+ BE PRACTICAL? 


* IMPROVE EFFICIENCY? 


In an effort to learn some of these answers this office was lighted to produce an initial 640 ft. candles with the new Power 


Groove lamps and Controlled Brightness Paramount Fixtures. 


Everyday recommended foot candle levels are going up - up, 
and ultimately we approach the “Sight Berrier’’—that point 
at which the level of illumination necessitates so much glare 
that it becomes uncomfortable and destroys the advantages 
incurred through better lighting. 


This barrier was no doubt reached at the 50 to 100 ft. candle 
levels with incandescent lighting. It was then penetrated with 
the advent of Fluorescent lighting and a new one confronted 
at perhaps the 200 to 250 ft. candle level. Now this sight 
barrier has been crossed by lighting comfortably this office 
with over 600 ft. candles. 


THE ANSWERS FOUND? — AS YET THERE IS NO KNOWN 
LIMIT ON HOW HIGH WE CAN GO! It is simply established 
that the Sight Barrier or comfortable lighting level will be 


U. L. Approved and Tested with Power Groove, VHO and HO Lamps 
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determined by the fixtures which produce the illumination. 
Light reflecting surfaces, contrasts, colors, etc., have become 
such well-known and practised facts that the only avenue left, 
to reach high levels of illumination with comfort, is through 
the lighting fixture. 


Shielding, low brightness aluminum, scientifically curved re- 
flecting surfaces, all add up to “Controlled Brightness.”” |n- 
vestigate what these fixtures can do for you to produce hereto- 
fore unheard-of levels of illumination — with comfort! 


OUNT INDY 


INDUSTRIES, INC. 
—— & 


TROLLED 


“IMAGINE? 
sone 
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NOw!. ee ONE MAN CAN MAINTAIN 


Associate Members: 


HEAVY LUMINAIRES AT FLOOR LEVEL 


Dayton, Ohio 


THOMPSON 
WITH 


4. R., 2980 W. Davison St 
Mich 


Associate Members 
Caughey, R. G., 23255 Woodward, Ferndale, 
Mich 


Davis, J. E., Consumers Power Co., Bay City, 
Mich 

Gulaj, B. L., H. E. Beyster & Assoc., Detroit, 

Mich 

Liphardt, D. F., 18055 James Couzens, De 
troit, Mich. 

Lodise, A. J., 600 Greenwood Place, Jackson, 
Mich. 

Merucci, D. A Smith, Hinchman & Grylls, 

Detroit, Mich 

| Rapske, E. G Giffele & Rossetti, Detroit, 

| Mich 

Schreiber, Gerald, Royalite Co., Flint, Mich. 


Mip-SovtTn CHAPTER 


| Associate Members 

Branson Jr Graybar Electric Co., 

| Memphis, Tenn 

Ransom, |). L., The Curtis Stout Co. of Tenn. 
In Memphis, Tenn 


MILWAUKEE SECTION 
| Associate Members 
} Armbruster, G. E., Foeller, Schober, Berners, 
Safford & Jahn, Green Bay, Wis 
Engels, William, Lappin Electric Co., Milwaa- 
kee, Wis 
Zimmerman, Wm., Paramount Industries, Inc., 
Milwaukee, Wis. 


MISSISSIPPI CHAPTER 
Associate Members: 
Collins, J. L., Mississippi Power & Light Co., 
Jackson, Miss 
Emidy, T. J., General Electric Co., Jackson, 
Miss. 
| MONTREAL SECTION 


Associate Members: 


A Only a detachable hand- B Relamping ond cleaning C After servicing, luminaire Goldstein, H. Z., Canadian Westinghouse Co., 
line is required to disconnect ere accomplished in minutes is quickly and positively re- Granby, Que 
ond lower a luminaire. at floor level. positioned by handline. MeAuslan, Alex, Rest Glow Mfg. Co. Ltd., 


Montreal, Que 


Designed to handle hi-bay luminaires weighing up MoTHER Lope CHAPTER 


to 120 pounds, the new Thompson TRIPLEX 
davis, Sacramento Municipa tilit 
Hanger is the most practical means of servicing Galle 
heavy fixtures quickly, safely, economically. It is 
recommended for use with new fluorescent lumi- Besso, Richard, Westinghouse Electrie Supply 
naires featuring ultra-high output lamps and clusters Co., Sacramento, Calif 
. Epling, ©. J., Sacramento Municipal Utility 
of mercury and incandescent fixtures. 
‘ McKinney, J. P Westinghouse Electric Sup- 
TRIPLEX Hangers permit one unskilled man to ply Co., Sacramento, Calif 
relamp and clean a luminaire without climbing or | Verseman, M. J eg ag Electric Sup 
electrical hazards . . . extra manpower . . . space Gn. 
consuming scaffolds .. . costly auxiliary equipment. Sacramento, Calif 
Featuring a new multiple-fall pulley system with a NEW ENGLAND SROTION 
vhers 
3-to-1 mechanical advantage, the TRIPLEX Hanger 
. *Bu \ te ck College N 
is fabricated from durable corrosion- 
. 
resistant components to assure years =< *MacCracken, J. A., New England Power 
of dependable service and trouble- / 


te Members 


free performance. . / Associa 
Durb, I Ss Richard D. Kimball Co Boston, 
Mass 


For specification details, write | | Heckler, W. C., Sylvania Electric Products 


Inc., Salem, Mass 
today for Bulletin TR-57. et 20 Reidy, F. J., John Donnelly & Sons, Roxbury, 
Mass. 


NEW MEXICO CHAPTER 


THE THOMPSON ELECTRIC CO, xen 


Askew W. W., Public Service Co., - 
P. O. Box 873-K Cleveland 22, Ohio 


7861-TE (Continued on page 60A) 
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Another Lighting Installation that Speaks for Itself 
and says Volumes — by Litecontrol 


Only a few short years ago, no amount of money could 
buy quality lighting such as you see above. 

The photo shows a very practical way of illuminating a 
large banking area graciously and inexpensively with 
LITECONTROL standard fixtures. 

We believe the excellence of the pattern arrangement 
speaks for itself both in its eye appealing qualities 
and in the provision for more light in the work areas 
than in the public area. The Holophane acrylic lenses are 
almost two feet square and extremely efficient and /ow in 
brightness. 

Cleaning and servicing the fixtures is very easy. Finger- 
tip pressure on triggers opens fixture doors easily. Doors 
are closed just as easily by simply pushing them back in 
place. 

Remember . . . even with lighting budgets tighter, you 
can get lighting that’s better —- with LITECONTROL. 


INSTALLATION 

Hartford National Bank & Trust Company 
Middletown Branch, Middletown, Conn. 
ARCHITECT 

Jeter & Cook, Hartford, Conn 

ENGINEER 

Walter Heywood of Henri VanZe!m Associates 
West Hartford, Conn 

ELECTRICAL CONTRACTOR 

Julio Guiffrida, Middletown, Conn. 

FIXTURES, 

Litecontrol No. 8344 4 lamp recessed 2° x 4° 
fixtures, using Holophane ©6025 acrylic 
PRISMALUME® lenses and 40 watt Standard Cool 
White Rapid Start Lamps 

CEILING HEIGHT 

18’ — 0” 


INTENSITY 
Average on desk tops in work creas, 
100 foot-candles in service 


*Reg. Holophane Co., Inc. 


LITECON TROL 


LITECONTROL CORPORATION, 
36 Pleasant Street, Watertown 72, Massachusetts 


DESIGNERS. ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 


APRIL 1958 


F 
* 
‘ 
KEEP UPKEEP DOWN 


Continued from page SSA) 
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Member 


*Segel, G. J New Orleans Public Service 
Inc., New Orleans, La 

Associate Member 

Isaacson, Irwin, Jr., Leo 8S. Weil & Walter B 
Moses, New Orleans, La 


New YORK SECTION 


Members 

Darino, Robert, Voorhees Walker Smith & 
Smith, New York, N. Y 

*Silverman, M. H., Fluores-O-Lite Co., Hill 
side, N. J 

Associate Members 

Carlin, F. W., Chuge-Carlin Inec., New York, 
N.Y 


\ > Glassman, S. 8S Consolidated Electric Con 
struction Co. Ine.. New York, N. Y. 
j 2 Kohn, H. L., Lighting by Feder, New York, 
\ 
\ N.Y 
Stephens, J. V., Gibbs & Hill, Inc., New York, 
N.Y 
TEXAS SECTION 
Members 
Hammerstrom. A. P Westinchouse Electric 
Supply Co., Dallas, Texas 
\ *Maxson, L. V., Maxson Co., Dallas, Texas 
1) \ Associate Member 
NY NI a Butcher, H. E., 4709 Tacoma, Dallas, Texas 


Om CAPITAL SECTION 


N i Associate Members 
Enochs, C. T., Westinghouse Electric Supply 


Co., Tulsa, Okla 

Goforth, W. P Nelson Electric Supply Co., 
Tulsa, Okla 

Neylon, J. B., Pyle National Co., Tulsa, Okla 

Nott, B. L., Wm. B. Terry Org. Inc., Kansas 

Don’t let lighting repair City, Mo 
o t t g t g ep Ss Winkler, Ruth E., 1516 S. Boulder, Tulsa, 

Okla. 


torture your customer's budget OREGON SECTION 


Member: 
Beck, J. Pacific Power & Light ¢ Port 
When Squint the Light Pirate sabotages a fluorescent fixture and the land, Ore 
Associate Members 
tube blinks out, most maintenance men scurry for a new tube. That —jyocn L. &. California Oregon Power © 


one won't light either—and still the trouble isn’t spotted. Already your ge Pacite Power & Lileks Ge. Fest 


land, Ore 


customer has paid for plenty of wasted time. 


PALMETTO CHAPTER 


Here’s a way to keep Squint beyond the three-mile limit. Next time | Associate Member 

j j : arrell, W. S neral Electric Co., Hender 
you make your lighting recommendations, suggest that your customer : sonville, N. ¢ 
call in a local NALMCO lighting maintenance contractor. ee 


These experts set up dates at regular intervals to check the guts of your enna ret imer & Weits, Architects 

customer’s entire lighting system. They operate when they will least Kat. & 

interfere with production or office schedules. And because they know | conn Wo Mave Lewis Shay & Asso 

more than even Squint does about ballasts, sockets, starters and wiring, | praise AV. 10 E. Providence Road 
Morton, Pa 


they keep trouble bottled up tight. | Rumley C. J., Adley Corp., Camden, N. J 


Your customer deserves all the light you give him—all the light he’s ee er 


Members 


paying for. Show him our free booklet on cost-cutting lighting main- _ provensano, L. A., Kopp Glass Inc., Swissva 


tenance. Write to: NALMCO, P.O. Box 1203, Cedar Rapids, Iowa. = «witison, A. R., James A. Hodges Co. Pitts 
burgh, Pa 

*Zitelli, Armand, Duquesne Light Co Pitt 
burgh, Pa 


NATIONAL ASSOCIATION OF 
CONTRACTORS 


Associate Members 

Gamble, H. J West Penn Power Co. Wash 
ington, Pa 

Hawn, W. M., Hawn & Stear, Inc., Pittsburgh, 
Pa 


Shores, W. B., Westinghouse Electric Supply 
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PUGET SOUND SECTION 


ate Member 


ROCHESTER 


SECTION 


ate Members 

H. W., 
Rochester, N. 

Cutler, Sidney, Empire Electri Supply Co 


Rochester, N. Y 


Davidson, O. C Jr., Eastman Kodak Co., 


Rochester, N. Y¥ 

DeAngelis, D. G.. M. J.. DeAngel 
Rochester, N. Y 

Hale Pr. a Fantaci Electric Co Rochester 
N.Y 

Hank, P. W., Sr., Rowe Electric Supply Co 
Rochester, N. Y 

Hellman, Maynard, Maynard's Electric Supply 
In Rochester, N. Y 

Forrest, Anthony, Security Trust Co. of Roches 
ter, Rochester, N. Y 

Rause, Arthur, Rause Fluorescent Service Co 
Rochester, N. ¥ 

Schulz, } Ww Genesee Valley Union Trust 
Rochester, 

Swain, E. W 

In 


Rochester Electric Supply Co 
Rochester, N. 


St. Lovis Secrion 


Ine Spring 
ringfield 


ate Members 


T. S., General Electrie Supply Co 
Springfield, Mo 
Dameron, J. E 


Dameron Ele-trie Ce Spring 


Esterly, Springfield, Mo 


Leidy, H. 1 Leidy Electric Co Springfield 


Long, J. F.. J. Fred Long Furniture Shop 
Springfield, Mo 

Luce, D. C Aton Luce Electr Ce 
field, Mo 

Martin, R. M., The Ray Martin Ce 
Mo 

Monroe, G. C 
Springfield, Mo 


Spring 
Kirkwood, 


Missouri Inspection Bureau 


Stal H. A., Lamons Electric Co., Springfield 
Me 
SAN DIEGO CHAPTER 
lee te Members 
Billinger, George, Jr Svivania I t Prod 
| Los Angeles, Calif 
Chr a A. Moonlite |} 5S. A Tia 
na B, ¢ Mexi-o 
San JA TION 
Me 
Stent W Wid ‘ H r 
SouTH 1s TION 
is ate Members 
Camy K., R. L. O'Don Mia 
Fla 
Colbert, I I General Ele Ss y Co 


Doneyson, R A.. Farry’s Hardware Miami 


Farmer, J. A., Ken Hill & Associates, Miami, 
Fla 

Farres Vincent, Farrev’s Hardware Miami 
Fla 

Hickman, | M Atomic Lighting, Inec., Ken 
lall, Fla 


Higgins, J. C., 1705 S.W. 13 Court, Ft. Lau 
derdale, Fla 

Phillips, A. V., R. L. O'Donovan Inc., Miami, 
Fla 

Tabbert, G. H 
Ine Miami, Fla 

Student Member 

Forbis, B. L., Jr., University of Miami, Coral 
Gables, Fla 


Continued on page 62A) 
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R. ¢ Leo A. Daly & Associate Seattle, 


featuring 


A New Conception in Hinged Frames 
for Recessed Lighting Fixtures 


Parabolic 
Spun Aluminum 
Reflector 


Shock 

Absorber 
Spring 
loaded 
Hinge 


Lens or Glass 


With a touch of the finger or lamp pole 
changer the inner frame with lens swings 
down for cleaning or relamping, yet locks 


Available in two sizes—the 1014 Series 
(150W), and the 1317 Series (200- 
300W). These units utilize ‘‘Dielux"’ 
die cast frames employing the revolu- 
tionary new ‘‘PRESLOK" principle which 
allows “finger-touch"” opening and 
closing. Spring loaded hinge enables 
inner frame to be easily removed for 
maintenance. Lamp and socket are in 
vertical position so that the unit may be 
serviced with relamping pole. Units 


060 "'Dielux"’ employ critically 
' . 
Principle engineered full 


PRESLOK”™' 
Catch 


™.. 060 ‘'Dielux'’ 
Die Cast 


Inner Frame 


reflector for maxi- 
mum performance. 


Concealed Allen 
Screw Makes Pot 
Unit Tamper Proof 
(When Specified) for 


applied 


firmly in closed position. Special shock ab- 


sorber prevents glass breakage. 
Available in a wide range of glass and lens 
.tyles as well as several frame finishes. 


uve 
% 
“forme 


Write for your copy 
of the Complete 
PRESCOLITE Catalog 


PRESCOLITE MANUFACTURING CORPORATION 
HOME OFFICE: 2229 Fourth Street, Berkeley, California 
FACTORIES: Berkeley, Calif. @ Neshaminy, Pa. © El Dorado, Ark. 


Larimore, H. C., 402A South Ave 
— 
: 
» 
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SOUTHERN CALIFORNIA SECTION 


Member: 
Pasternak, August, Douglas Aircraft Co. In 
El Segundo, Calif 


issociate Members: 


Adams, §. A Verd-A-Ray Cory Los Angeles, 


low brightness 
at pleasing low cost 


Calif 
7 Cohen, N. A.. Frumhoff & Cohen, Los Angeles, 
Calif 
Giolando, J., The Harold E. Shugart Co., 
In Glendale, Calif 


SOUTH PLAINS CHAPTER 


Members 
H. } Zumwalt & Vinther, Lubbock, 


SUWANEE RIVER CHAPTER 


Student Member 


Powe 


Flor 


ida State University 


Member 


Ponzer, J. I Carolina Power & Light Co., 


Pines, N. ¢ 


Southern 


issociate Member 
**Stuker, D. G Westinghouse Electric Corp., 
Charlotte, N. C 
TENNESSER VALLEY Section 
Associate Member 


Bresnahan, P. J.. General Electric Co. Nash 
ville, Tenn 


ceiling 


Member: 


I 


The 


*Collins 
Ont 


Holophane Co. Ltd., Toronto, 


Associate Members: 

Barnhouse, J. F Canadian General Electrie 
Co., Toronto, Ont 

MeNauchton, W. J. W.. Haugh C. Maclean Pub 
lications Ltd., Don Mills, Ont 


UTan 


dssociate Member 


Thomas, ¢ tates Engineering Salt 
Lake City, Utah 
VIRGINIA SECTION 


Member 

| Baskerville, H. ¢ taskerville & Son, Hankins 
& Anderson, Richmond, Va 

Associate Member 

MeCauley, W 

Va 


L., Roache & Mercer, Richmend, 


WESTERN MICHIGAN SECTION 


Member 


*Slenker, A. B. L Consumers Power Co 
Grand Rapids, Mich 
Associate Members 


E. W., State of Michigan, Building 
Div., Lansing, Mich 


Burgering 


| Garberson, ©. J., Consumers Power Co., Alma, 
Mich 

Herrington, G. E., General Electric Supply Co 

Mich, 


Kalamazoo 


WINNIPEG CHAPTER 


Associate Members 


Chudnow, W. Z., National Sales Co., Winnipeg, 
Man 

Erskine. J. T.. Moody & Moore, Architects, 
Winnipeg, Man 

Warren. K. R Northern Eleetrie Co. Ltd., 

Winnipeg, Man 


YANKEE CHAPTER 


Member 


Perron, C. A.. 85 Main St.. N. Adams, Mass. 


Write for catalog. Sold only thru qualified electrical distributors. 
METALCRAFT PRODUCTS CO., INC., MASCHER & LIPPINCOTT STS., PHILA. 33, PA. 


Associate Member 


Agnoli, G. B., Agnoli Sign Co. Ine 
field, Mass 


, Spring- 
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EMPLOYMENT OPPORTUNITIES 


SALES EXECUTIVE 
Marketing - Advertising - Promotion-Gieneral Ad 
ministration Fluorescent. Incandescent field 
Seek association with Manufacturer or Sales 
Agency requiring top talent. Minimum remun 
eration, modest five figures. Education: Engi 
neering, Finance, Business Economics. Experi 
ence Retail, Wholesale, Manufacturer electric 
fixtures, plus allied industry, Positive creative 


thinker, aggressive, born to lead us I do in 
business and private affairs. Now ready for 
next step up to that final job or to be prepared 
to take on that key slot in vour organization 
in not too distant futu Remuneration and 
future potential more important than locatior 
Available upon a date mutually acceptable 
Address Box 339, Publications Office, Ilumi 
nating Engineering Society 1860 Broadway 


New York 23 
MANUFACTURERS 
REPRESENTATIVES WANTED 


To call on architects, engineers, distributors 
etc. Quality line of fluorescent and incandes 


cent lighting fixtures for commervial, institu 
tional and industrial use. N.Y. manufacturer 
with national distribution Many territories 
open New catalog and price list going to 
press. Big advertising program planned to as 
sist all salesmen. Good opportunity for con 
scientious men. Forward complete details; state 
lines now carried and territory Address Box 
335 Publi ations Office Iiuminating Engi 


neering Society, 1860 Broadway, New York 
23, N.Y 


:SMITHCRAFT LIGHTING: 


Sis looking for Sales Representation in$ 


KANSAS CITY, 
LOUISVILLE, 
ATLANTA 


Would like to interest best talent 
in each location. Will consider 
sales agents or employee-salesmen 
on salary plus commission and 
expenses. Please address: 

HERBERT NOCK, 


SMITHCRAFT LIGHTING, 
CHELSEA 50, MASS. 


STREET LIGHTING 
ENGINEERING 
SALES 


Midwest mfr. is seeking experi- 
enced street lighting engineer for 
work in product development 
and technical sales. Must be 
willing to travel approx. 50% of 
time. Actual experience in street 
light engineering and sales is a 
requirement for this position. 
Salary commensurate with ex- 
perience. This is an excellent op- 
portunity for a qualified man. 
Please submit complete résumé 
and photograph. All replies will 
be considered confidential. 
Write Box No. 333, Illuminating 
Engineering Society, 1860 Broad- 
way, New York 23, N. Y. 


LIGHTING ENGINEER & 
SALES MANAGER 


Wants a position offering growth and advance ing equipment offers excellent opportunity 
ment in exchange for aggressive young man experienced men with knowledge of applied 
with a proved background in sales manage lighting——to call on architects and engineers— 
ment and marketing Excellent contacts in in New York City area. Send complete details 
all phases of procurement, spevification, and in strict confidence. Gotham Lighting Cor~., 
purchasing in the electrical field. in dition 37-01 Sist St.. Long Island City 1, N.Y 

to « industry and government. Will relocate 

and trave Have marketing program especially LIGHTING SALES REPRESENTATIVE 
suited for prime manufacturer of fluorescent AVAILABLE 


fixture ind or manufacturer of outdoor light 


23, N.Y 


MEET TODAY'S 
COMPETITION WITH 
TOMORROW'S DESIGNS 


Georgraphically defined territories open 
on commission basis. We need sales 
representatives or sales organizations 
who have successfully sold Architects 
Engineers, Contractors and Electrical 
Distributors to sell commercial and in- 
dustrial fluorescent and incandescent 
fixtures. A liftetime opportunity for the 
right man with a company that has been 
progressive for over fifty years. Send 
full resume and lines presently carried 
to Box 338, Publications Office, Ilumi- 
nating Engineering Society, 1860 Broad 
way, New York 23, N. Y. 


igineering Society, 1860 


LIGHTING SALES ENGINEERS 


Progressive manufacturer of architectural light- 


For Central Gulf Coast territory, covering 
ing equipment Address Box 337, Publications Louisiana and Mississippi, established organi- 
zation selling commercial and industrial equip- 
ment in the lighting and allied fields. Excellent 
following among Architects, Engineers, Contrac- 


tors, and Distributors. Desire additional 


with progressive, well-established manufacturer 
of quality lighting fixture possessing up-to-date 
product and catalogue Address Box 336, Pub- 


lications Office Illuminating Engineering 
cietr 1860 Broadway, New York 23, 


PROJECT ENGINEER 


For fluorescent and incandescent fixture design 
work Indoor and outdoor lighting Good 
chance for advancement. Profit sharing plan. 


Forward complete resume to: Steber Mfg 


Donald V. Vesely, 2700 Roosevelt Rd., Broad- 


view, Ill 


LIGHTING 
SALES REPRESENTATIVE 


Progressive manufacturer of architectural 
lighting equipment has two outstanding terri- 


tories open for experienced lighting sales 


gineers with knowledge of applied lighting to 

eall on architects and engineers 1—Entire 

State of Florida 2 New York State (exclu- 

sive of New York City and Metropolitan area.) 

Furnish complete resume including lines pres- 

ently carried. Gotham Lighting Corp., 37-01 


sist St.. Long Island City ! 


SPECTRA’ 


the NEW low cost 
brightness spot meter 


Direct Reading 

Extreme Sensitivity 
Locking Microammeter 
Focusing—4 ft. to 
3° Angle of Acceptance 


other models 
available for greater sensitivity 


All operators will 
obtain the same reading of the 
brightness of a given area. 


| 


SPECTRA METERS NOW USED BY 


« lighting engineers ¢ aircraft industry © electric 
utilities « human engineering © architectural firms 
* motion pictures G TV © high speed photography 
still photography street G highway departments 
« model work ¢ special computer for photography 
also available. 


Write for descriptive literature, complete specifications and information apply- 
ing to your particular field to: 


PHOTO RESEARCH CORP. 


837 NORTH CAHUENGA BOULEVARD « HOLLYWOOD 38, CALIFORNIA. 
Telephone HOllywood 2-6674 


Cable Address: SPECTRA 
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Highest Efficiency 


we R40 & R52 reflector 
lamps for downlights 


*% small wattage lamps 
in sides for low 


brightness in critical 
angles of vision 
louvered bottoms for 
high efficiency and 


less maintenance 


WILEY ZEPHYRS The beautiful unadorned lines of a 


Wiley's new Zephyrs harmonize so well with any decor that you're 5 
unaware of the source of light. Their wafer-like thinness makes them 

ideally suited to installations where recessed fixtures cannot be used. /war 7 RP 
Ay y= 2 and 4 lamps; variety of shielding devises, solid or plas- ; NY 
tic sides 


COMPANY 


> INC. 


PO BOX 643 
SHEBOYGAN WIS 


GRID ¥ PYRAMID 


‘in Fluorescent Lighting CHURCH AND PUBLIC BUILDING LIGHTING 
R&W Dearborn & Bridge Sts., Buffalo 7, N.Y. 


NEW SNAPEE 210 


SAVES TIME CUTS COSTS 
INCREASES PROFITS 


HERE IS ONE OF 
MANY ADVANTAGES 


THE ECONOMICAL WAY TO MOUNT ANY FIXTURE, THAT IS GAINED THROUGH 
Box, Cabinet or Curtain Wall! MEMBERSHIP IN LE.S.— 


makes a one man job of most 


all fixture hanging jobs. | VALUABLE CONTACTS 


SIMPLE WV ~ wer essary to remove the cciling 

TO USE | reach to uperstructure in order to hang 

FOR STRENGTH! rough attendance at Section and Chapter 
position and locks s 

pot. Mount the fixture in desired position, fasten 

wing nut, and the job's done 


Meetings I.E.S. Members become better ac- 


quainted with people from all segments of the 


@ NO TOOLS REQUIRED 
= =) @ NO HOLES TO DRILL lighting industry and profession—-from research 
, @ NO BOLTS OR SCREWS 


through teaching, application, s ification, . 
Write today for FREE SAMPLE 


Patent Pending 354 


DANIEL WOODHEAD COMPANY 
1S WN. Jetterson St., Chicago, tlinois 


facture, distribution, to final installation and use. 
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It happened 
at Teaneck 


.. the conductor raised his baton. Backstage, a hand set a reading 

on a dimmer. The concert mood of sound and light filled the Teaneck 
Jewish Center social hall. 
Lighting for this arena of varied interests demanded a special 
control system of Architect Mcx M. Simon, the engineering firm of 
Barnett-Ross, and Century. The system was’ built on a Century 
Interplug Switchboard and Dimmerpak unit 


Complete control concentrated in simplest terms was provided 
by Century Interplug Switchboard and Dimmerpak system. Within 
minutes, any amateur can learn to simulcte a stroke of lightning, a 
sunset, or any of a full gamut of color, form, movement and intensity 
effects. Dimmers in each Dimmerpak add this dramatic power with 
quick-changing or static effects, needed for dramatizing or glamor- 
izing the events of a community center or school auditorium, a 
museum or manufacturer showroom, exhibit hall or nightclub. 


Century Interplug & Dimmerpak systems can be built, custom 
fashion, to provide intricate lighting controls easily, economically. 
These addable units can be combined and installed at minimal 
cost, can be expanded with additional units as needs or budgets 
grow. Send for complete data, from Century...the name in lights. 


NTURY LIGHTING, INC. 521 West 43rd Street, New York 36, 
1477 N.E. 129th Street, North Miami, Fla. 
1820-40 Berkeley Street, Santa Monica, Calif. 
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“Glare-less” Lighting with Mercury Uplight Units 
Abolite's 24° wide Alzak aluminum uplight fixtures 
used with H 400-RC1 mercury lamps. Ceiling 
height is 35°; fixture height, 27’ 10°, with 20° spac- 
ing. 90% of lamp’s lumens are useful. Average 
footcandle level is 35 


Now Abolite brings “office type’’eye comfort to... 
INDUSTRIAL HIGH BAY LIGHTING 


Abolite open-top units direct only a small amount of light (18°%,) upward, 
but it makes a big difference in eye comfort. Dark ceiling shadows are 
washed away—there’s no sharp contrast of bright light against black back- 
ground. And glare is reduced still more by 35° lamp shielding. As a result, 
eye fatigue is reduced — workers are more efficient. 

Abolite’s modern air-swept design also reduces maintenance costs because 
air circulating through the fixture sweeps it clean of dulling dust. 

There are three Abolite uplight units for high bay lighting: 18” and 
24” diameter Aizak aluminum fixtures for use with 400 and 1000 watt 
mercury lamps and 18” Alzak aluminum fixtures for 500 watt incandescent 
lamps (ideal for gymnasium lighting). For full information on these units, 
see Sweet’s Industrial Construction File, 12i/AB. 


ABOLITE 


THE JONES METAL PRODUCTS COMPANY 


West Lafayette, Ohio 
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... goes every INDUSTRIAL LIGHTING UNIT SPECIFICATION in the 


NEW RU 


BOOKS 


NEW SPECIAL SERV. NEW J NEW INCANDESCENT NEW MOUNTING 
ICE UNITS feature Ne SPECS for industrial SPECSfor fluorescent, 
one-piece, all-porce units include an in- cover individual and 
lain enamel, housig Fscent lamps crease in number of continuous row tan- 
to withstand 1 , roduce 40% available sizes; addi. dem mountings; sim- 
dusty atmos ight. tional applications. __ plify installation. 


“ RLM SPECIFICATION BOOK FREE! Send for your copy of 
this new, upward-revised edition! Page by page, “spec” by “‘spec,”’ 
it’s your most valuable reference book on industrial lighting! 

Please send me a copy of the new upward-revised RLM Specifications 
Book—I understand there is no cost or obligation on my part. 


Address 


i 
Title 
i 
i 


RLM Standards Institute, Suite 823-4, 326 W. Madison St., Chicago, Illinois 


= 


NEW specifications fo 
Special Service 
fluorescent unj 


utilizing 
fluoresc 


RLM Specification! 


again! : 
/j -COK FOR 
d — — NEW 4 
| ica > NE Fhting curves and 
\ 
SSS 
YOUR 8B 
4s 
ie © OF HIGH QUALITY ES 
| Firm LABORATORIES, INC 
a This label identifies the RLM-certified 
City lighting equipment of 26 leading manufacturers | ar 


me 


Engineer: John D. Severance, 

lowa-Iilinois Gos & Elect. Co. 

Rock Island, 
Contractor: L & W Elec. Co., Rock Island, Il. 
Wholesaler: B & M Elec. Dist. Co., Rock Island, Ill. 


PRISMOID 
GRATELITE 
THE EDWIN F. GUTH COMPANY 
LOUIS 3, MO. 


TRUSTED NAME IN LIGHTING SINCE 1902 
*T. M. Reg. U.S. & Can. Pats. Pend. 


t 


do more than four ' 


GUTH PEERLITES WITH 
PRISMOID GRATELITE* LOUVERS 
T McCABE’S, ROCK ISLAND, ILL. 


Originally, this job was laid out for 50 footcandles with 
Brand X fixtures (4 lamp—75 watt). 

But McCabe bought Guth Peerlites with Prismoid Louvers, 
using only three 75-watt lamps. 

Result: 100% more light than with the 4-lighters! 

And more! The crystal beauty and cheerful atmosphere 
created by Prismoid flatters the merchandise and puts 
shoppers in a buying mood. 


100 FOOTCANDLES WITH ONLY 
2.5 WATTS PER SQUARE FOOT—THAT’S EFFICIENCY! 


Get the complete story of Prismoid efficiency, beauty and 
breathing action—write us on your letterhead today! 
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